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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI

[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcBur ¢ TpeboBanusimu CYOC MAU, pazpaboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 24.03.05 JIBurarenu jeTareabHbIX alapaToB

ABTOpPBI IPOTPaMMBbIL:

ITumenos C.C.

3aBemyromuii odecreunBaromeid kageapoit TAOM

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TITAZ Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB
OBYYEHMUA.

Lenbr0 OCBOCHUS TUCIUILTMHBI MaTepraioBeICHHE SBISIETCS TOCTIKCHHUE CIICAYIONINX
pesynbratoB ocBoeHusA(PO):

N Hudp Pe3yabTar 00yueHust

1 3-6(OI1K-2.3) 3HaTh KPUTEPUH KAaYeCTBA PA3IMYHBIX MAaTEPHAIIOB

3HaTh METOBI OIIEHKH CTPYKTYPHI i CBOMCTB MaTepHasoB
2 3-7(0OI1K-2.3) METAJTHICCKON U HEMETAITHYECKOM TIPUPOJIBI

3HaTh CTPOCHUE METATMYECKUAX U HEMETAITHIECKIX
3 3-8(OI1K-2.3) KOHCTPYKIIMOHHBIX MaT€pHaJIOB

YMeTh OPUCHTHPOBATHCS B MHOTOOOPA3HH U TPAMOTHO
MOJIXOJTUTH K BEIOOPY KOHCTPYKIIMOHHOTO MaTepHalia,
00eCTIeunBaOIIEeTO HAJICKHYIO U JOJITOBEYHYIO padOTy U3IEITHS
4 V-6(0OIIK-2.3) B YCJIOBHSIX €T0 SKCIUTyaTaIluu

YMeTh 1elIeHanpaBIeHHO U3MEHSATh CTPYKTYpY U CBOHCTBA
5 V-7(0IIK-2.3) MaTepHraioB

YMeTb 000CHOBATh BHIOOP KOMILUIEKCA (PU3UKO-MEXaHHUECKUX
CBOWCTB MaT€pHUajoB C LEJIbI0 PEIICHNU TEXHUYECKON HITN

6 V-8(0OIIK-2.3) KOHCTPYKIIMOHHOM 3a]J1a4H

Brnanets HaBbIKaMH CO3/IaHMSI MATEPHAJIOB C 33JaHHBIMA
7 B-7(0OIIK-2.3) CBOMCTBaMHU

3HaTh CITOCOOBI CO3JJaHNST KOMIIO3HIIMOHHBIX MAaTEPHAJIOB,
8 3-10(OI1K-2.3) MIPUMEHSEMBIX B aBHUA- U PAKETOCTPOCHUH

YMeTb BEIOUpPATh CITOCOOBI BO3ACHCTBYS HA MaTepHa JIJIs
9 V-10(OIIK-2.3) MOJTy4eHUST TPeOyEeMBIX CBOMCTB CILIABOB

Brnanets HaBbIKaMH W3yUYCHHS 3aKOHOMEPHOCTH (POPMUPOBAHHS
MHUKPO- H MAaKPOCTPYKTYPbI H CBOWCTB METAJUITMIECCKUX
10 B-2(OIIK-3.2) MaTepHaJIOB MPH BO3ACHCTBUN Pa3TUIHBIX (PaKTOPOB

Brnanets HaBbIKaMH U3yUYSHHS 3aKOHOMEPHOCTH (POPMUPOBAHHS
CTPYKTYPBI U CBOHCTB aMOP(MHBIX M KPUCTATUTMIESCKIX
MOJIMMEPHBIX MaTePHAJIOB MIPH BO3ICHCTBHH TEMIIEPATyPhI U

11 B-3(OIIK-3.2) TABJICHUS

BrnaneTs HaBBIKOM BBISIBJIEHUS 3aKOHOMEPHOCTEN
12 B-4(OI1K-3.2) (hopMHpOBaHUS CTPYKTYPhI M CBOMCTB MaTeprajioB

Brnanets HaBbIKaMH W3yUYCHHS 3aKOHOMEPHOCTH (POPMUPOBAHHUS
CTPYKTYpBI U CBOHCTB KEPAMHYECKUX MaTE€pPHajIOB PU
13 B-5(0OI1K-3.2) BO3/ICHCTBHH TEXHOJIOTHUYECKUX (PaKTOPOB

3HaTh METOBI HCCIIEIOBAHUS TEXHUIECKIX CHCTEM IS
aHaJIN3a M OTPENICIICHUS XapaKTEPUCTHK HCCIICTyEMBIX
14 3-1(OIIK-7.3) MPOIIECCOB

Brnanets MeToauKaMu UCCIIENOBAHUS TEXHUUECKAX CUCTEM ISt
aHaJIN3a M OTPENICIICHUS XapaKTEPUCTHK HCCIICyEMBIX
15 B-1(OIIK-7.3) MIPOIIECCOB
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[Tepeuncnennbie PO aBIsrOTCS OCHOBOM 17151 (HOPMHUPOBAHUS CIASAYIOIIMX KOMITCTCHITHIA:

N

Hudp

KoMmnerenuus

OIIK-2

Crnioco6eH npuMeHsTh 00IIenHKEHEPHbIE 3HAaHUS B
npodeccuoHaNbHON AEITeTbHOCTH

OIIK-7

Crioco0eH UCToIb30BaTh COBPEMEHHBIE MTOIXOIbI U METOJIBI
penieHus mpodeccuoOHaNBHBIX 3a/1a4 B 001aCTH aBUAIMOHHON U
PaKeTHO-KOCMHYECKON TEXHUKHU

OIIK-3

Crioco0OeH MpUMEHSTh METOIBI MATEMaTHYECKOTO aHaJIH3a,
MOJICTHPOBAHMSI U SIKCIIEPUMEHTATILHOTO UCCIICIOBAHUS B
npodeccuoHaNbHON AEITeTbHOCTH

WuankaTopbl 1OCTHKEHUS KOMIIETEHIUH, CIy)Kallue Ui MPOBEepKU cHOPMUPOBAHHOCTH
YacTH COOTBETCTBYIOIIEH KOMIETEHIIHH:

N HIndpp Nuaukarop koMneTeHunu

PemraeT cranmapTHbie 3aa4u MpoheCcCHOHATBHOM

1 OIIK-2.3 JESITeIbHOCTH C IPUMEHEHNEM OOIEHH)KEHEPHBIX 3HAHUHN
PemraeT cranmapTHbie 3aa4u MpoheCcCHOHATBHOM

2 OIIK-2.3 JESITeIbHOCTH C IPUMEHEHNEM OOIEHH)KEHEPHBIX 3HAHUH
PemraeT cranmapTHeie 3aa4u MpoheCcCHOHATBHOM

3 OIIK-2.3 JESITeIbHOCTH C IPUMEHEHNEM OOIEMHKEHEPHBIX 3HAHUH
PemaeT cranapTHble 3aa4u MpoheCcCHOHATBHOM

4 OIIK-2.3 JESITeIbHOCTH C IPUMEHEHNEM OOIEHH)KEHEPHBIX 3HAHUH
PemraeT cranmapTHbie 3aa4u MpoheCcCHOHATBHOM

5 OIIK-2.3 JESITeIbHOCTH C IPUMEHEHNEM OOIEHH)KEHEPHBIX 3HAHUHN
PemraeT cranmapTHbie 3aa4u MpoheCcCHOHATBHOM

6 OIIK-2.3 JESITeIbHOCTH C IPUMEHEHNEM OOIEHHKEHEPHBIX 3HAHUHN
PemraeT cranmapTHbie 3aa4u MpoheCcCHOHATBHOM

7 OIIK-2.3 JESITeIbHOCTH C IPUMEHEHNEM OOIEHH)KEHEPHBIX 3HAHUH
PemraeT cranmapTHeie 3aa4u MpoheCcCHOHATBHOM

8 OIIK-2.3 JESITeIbHOCTH C IPUMEHEHNEM OOIEMHKEHEPHBIX 3HAHUH
PemaeT cranapTHbie 3aa4u MpoheCcCHOHATBHOM

9 OIIK-2.3 JESITeIbHOCTH C IPUMEHEHNEM OOIEHH)KEHEPHBIX 3HAHUH
Hcnonp3yeT MeTobl TEOPETUUECKOTO U AKCIIEPUMEHTAILHOIO
MCCIIEIOBaHUS JJISl PEIICHUs 33/1a4 B PO eCCUOHATBEHON

10 OIIK-3.2 NESITENIBHOCTH
Hcnonp3yeT MeTobl TEOPETUUECKOTO U AKCIIEPUMEHTAIbHOIO
MCCIIEIOBaHMS JJISl PEIICHUs 33/1a4 B PO eCCHOHATBEHON

11 OIIK-3.2 NEeATEIbHOCTH
Hcnonp3yeT MeTobl TEOPETUUECKOTO U AKCIIEPUMEHTAILHOIO
UCCIIEIOBaHMS JJISl PEIICHHUs 33/1a4 B PO eCCUOHATBEHON

12 OIIK-3.2 NEeATEIbHOCTH
Hcnonp3yeT MeTobl TEOPETUUECKOTO U AKCIIEPUMEHTAILHOIO
MCCIIEIOBaHMS JJISl PEIICHUs 33/1a4 B PO eCCHOHATBEHON

13 OIIK-3.2 NESITENIBHOCTH
Hcnonp3yeT MeTobl UCCIIEOBAHNS TEXHUUECKUX CUCTEM IS
aHaJIM3a U ONPEAEIICHUS XapaKTEPUCTUK UCCIIETYyEMbIX

14 OIIK-7.3 MIPOLIECCOB
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I/ICHOHLSyCT METOAbI UCCIICAOBAHUA TEXHUYCCKNUX CUCTEM IJIA
aHaJIn3a U OMMPCACIICHUA XapaKTCPUCTUK UCCIICAYCMbIX
15 OIIK-7.3 MIPOLIECCOB

2. MECTO JUCIMIIV/IMHBI B CTPYKTYPE
OBPA3OBATEJIBHOM ITPOI' PAMMBI.

Jucuumuimaa MarepuanoBeieHHE SBISETCS MPEALIECTBYOIIEH U NOCAEAYOLIEN s
CHEAYIOLIMX JUCUUIUINH:

N IIpeamecTByomue TUCHUNINHBI Hocaexyromme IuCHUNTHHBI
1 | Xumns Hrorosag roc. arrecranus
2 |HaueprarenbHasi reoMeTpust ConpoTHBiieHHE MaTepHalloB
JleTanu MalivH U1 OCHOBBI
3 | TeopeTuueckast MEXaHUKA KOHCTPYUPOBAHUS
4 \UmxenepHas rpaduka Teopust MEXaHU3MOB U MalllMH
BBeneHue B aBUAIMOHHYIO U TexXHOI0THS KOHCTPYKIIMOHHBIX
5 | pakeTHO-KOCMHUYECKYIO TEXHUKY MarepuaoB
6 MexaHuKa KUJIKOCTH U raza
7 TepmoauHamuka
8 Tennonepenaya
9 DJIEKTPOTEXHUKA U AJIEKTPOHUKA |
10 VYyeGHast mpaKTHKa
TeopeTnueckre 0CHOBBI IPOEKTHUPOBAHUS
11 TEeXHOJoTHuYeckux nporeccon J1JIA
12 Metonbl MaTeMaTH4eCKOTO MOJICIIMPOBAHUS

N cKyCCTBEHHBIN MHTEIUIEKT U CUCTEMHBIN
13 aHau3

3. CTPYKTYPA U COAEP KAHUE JTUCIHUIIJIMHBI

OO6m1ast TpyI0EMKOCTh IPAKTUKH COCTABIISACT 4 3a4eTHBIX(bIC) eneHuI(bl), 144 gaca(oB).

Bceero ¢
Monyab Pasnen Jlekuuu r?;i‘;;;[:l' Hpafﬁo(:):: CPC E:::;g amaM;HaM"
KYPCOBBIMH
Marepuanosenenu |Benenue 2 0 0 1 3 144
e
ATOMHO-KpUCTAILTAY 4 0 4 8 16
€CKOE CTPOCHHE
TBEPIBIX TEI
Kpucrannuzanus 4 0 4 2 10
METAJIJIOB
Hedopmarus u 2 0 0 1 3
PEKpUCTAILITU3AIIHS
JnarpaMmbl 4 0 4 9 17
COCTOSIHUS
METAJININYECKUX
CHCTEM
Keneso u ero 4 0 0 1 5
CILIaBbI
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OcHOBBI TeXHOIOTHM | 12 0 4 4 20
TEPMUYECKON 1
XUMHUKO-TEPMUYECKO
i 00paboTKM CTaNH
JlerupoBaHHbIE 4 0 0 1 5
CTaJiu M CTIaBbI

LlBeTHBIC METATIBI U 2 0 0 1 3
CIUTaBbI
Bcero 38 0 16 28 | 82 144
3.1. Jlekunu
No Oo6bem
/1 Pa3zgen nucuunanHbI 9acoB Tema JeKkuun
1|1.1.BBenenune 2 BBenenune
2 |1.2. ATOMHO-KpHCTAJUTMYECKO 4 Crpykrypa MatepuasioB. O0mIue CBEACHHS O
€ CTPOCHHE TBEP/bIX TeJ MeTasiax
3|1.3.Kpucramnmmszauus 4 Kpucrannuzamus MeTamioB U CTPOEHHUE
METaJJIOB METaNTNYECKOTO CIIUTKA
4|1.4.lepopmarnus u 2 MexaHn3m 1 0COOEHHOCTH TUTACTHYECKOTO
pEeKpHUCTAIIN3ALUS nedopMupoBaHus. Pekpucramin3anioHHble
MPOLIECCHI
5|1.5.InarpaMmbl COCTOSIHUS 4 JnarpaMMbl COCTOSHUSI METAJUNTMYECKHUX
METaNINYECKUX CUCTEM CUCTEM
6|1.6.2Kene30 u ero crijiaBbl 4 Keneszoyrmepoaucteie craBbl. Jluarpamma

COCTOSTHUSI CICTEMBI JKE€JI€30 — YITIEPO/I.
VYrnepoaucteie ctanu. Yyryn

711.7.0CHOBBI TEXHOJIOTHH 4 Tepmuueckas oOpaboTka cTanu
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

8|1.7.0CHOBBI TEXHOJIOTUU 4 OCHOBHBIE BUJIBI TEPMUYECKON 00pabOTKH
TEPMHUYECKON 1 CTaJIN

XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

911.7.0CHOBBI TEXHOJIOTUH 4 [ToBepXHOCTHOE YNIPOYHEHNE CTATBHBIX
TEPMHUYECKON 1 1531 () 0505

XUMHKO-TEPMHUYECKOM
00paboTKH cTayIn

10|1.8.JlerupoBaHHbIC CTAIHN U 4 JlerupoBaHHbIE CTAJIN U CIUIABHI.
CILTaBBI Knaccudukaruys u MapkupoBKa JIETHPOBAHHBIX
crasieil. KoMmo3unoHHble MaTepruaibl
11|1.9.11BeTHBIC METAILIIBI U 2 [{BeTHBIE MeTaIUTBI U criaBbl. [loponikoBbie
CILJIaBbI marepuaiibl CACol 1 CAllbl
Hroro: 38
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3.2. Conep:xanue JeKI Uil

1.1.1. Bgeaenue (A3:2,CPC: 1)
Tun nexkumu: MHpopmanonHas JeKus
®opma opranmzanmu: Jleknus
Onucanme: Meramnyeckue Marepuasl Kak GyHIaMEHT IUBWIN3aUuU. BiausHue
HOBEHIINX TOCTHKEHUH Hay4YHO-TEXHUUYECKOTO Mporpecca Ha pa3inyHbIe
oTpaciii MeTajutypruu. TpeboBaHUs K KaYeCTBY U pacIIMpeHUe

coprameHTa uznenuil. [IporpeccuBHbie METOBI MOTY4YeHUS U 00pabOTKH
METaJJIOB.

1.2.1. Crpykrypa marepuajnoB. Oommue cBegeHusi 0 Mertauiax (A3: 4, CPC: 1)

Tun nexkumu: HpopmanonHas JgeKus

®opma opranuzanum: Jlexnus

Onucanue: Crpykrypa marepuanoB. Atom. Xumudeckas cBsa3b. Monekyna. ®a3zoBoe
COCTOsIHME BelecTBa. ['a3 u xuakocth. TBepmoe Teno. Jledhekrsl B
KpucTamiax. MoaenupoBaHue CTPyKTypbl MaTepHaioB.
O6mwme cBenenns o Metamnax. Meramisl. Kiaccudukaruys MeTanios.
Kpucrannuueckoe crpoenne MmetaiuioB. CTpOCHUE U CBOMCTBA YUCTHIX
MeTaJIoB. DJIeMeHThI KpucTtauorpaduu. Kpucrammueckue pemerku
MeTaioB. PeasibHOE cTpoeHHe MeTauInYeCcKUX KpucTaioB (JledekTs
CTPOEHUS peaNbHBIX KPUCTAIIIOB). AHU30TPOIHSI CBOMCTB KPUCTAJIJIOB.
Mertoabl U3ydyeHus: CTpOeHUsI MeTallIoB. OCHOBHBIE CBOMCTBA METAJIJIOB U
crutaBoB. Juddysus.

1.3.1. Kpucra/uiu3anus MeTaJIOB U CTPOeHHe MeTa/Luindeckoro cantka (A3: 4, CPC: 1)

Tun nexkmuu: Ilpobremuas nexkuus

®opma opranuzanum: Jlexnus

Onucanue: Kpucrammsanys METAIIIOB U CTPOCHUE METAINIMYECKOTO CIIUTKA.
[lepBuuHas KpucTalIn3alnus MeTauioB. Tpu COCTOSHUS BEIIECTBA.
DHepreTUUecKue yCiaoBU Mpoliecca KpUCTain3auu. Mexanusm
nporiecca Kpucraumnsanuu. PopMa KpUCTALITHISCKUX 00pa30BaHMMA
(dennputneie kpuctasibl). CTpoeHHE METANINYECKOTO CIUTKA.
[IpeBparnienus B TBepaoM coctossaud. [lonmumopdusm. MarautHeie
MpeBpaleHus. 3aKaaKka 13 )KUIKOTO COCTOSTHUS. AMOP(HOE COCTOSHUE.
[Tocne mpocmoTpa yue6HOTO (hribMa 1Mo TEXHOJIOTHH Pa3IUBKU U
KPUCTAJTN3ALMY CTaJIM CTYIEHTHI pa30uBatoTcs Ha 3-4 yueOHbIX
MOATPYMIIBI ¥ B TEUEHUU 15 MUHYT pa3OoUparoT criocoObl pa3iuBKU U
MpoLecc KPUCTAIITU3AUYU CTAJIH.
1o 3aBepiieHuto, paboyre NOArpymnIbl OObETUHSIIOTCS U KOJJIEKTUBHO
00CYXIat0T JOCTOMHCTBA U HEAOCTATKU PA3IMYHBIX CIIOCOOO0B Pa3IMBKU
Y TIOSIBTICHUS 1e(DEKTOB B MpOIecce KPUCTAITU3ALUHU U CTIOCOObI
YCTpaHEHUs MOCIEAHUX.
Ha ocHoBe ananusa npenojaBareiab COBMECTHO CO CTYEHTaMH
dhopmymupyeT npoo6aeMbl KPUCTAUTA3AIIUN METAJIOB U CIIOCOOBI UX
pelIeHuUS.
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1.4.1. MexaHu3M 1 0COOCHHOCTH IIACTHYECKOI0 Ae()OpMHUPOBAHMS.
Pexpucrananzannonnbie npoueccbl (A3: 2, CPC: 1)
Tun aexknuu: WHbopMmannoHHas TeKuus
dopma opranuszanum: Jlexuus

Omnucanne: MexaHU3M U 0COOEHHOCTH IJIACTUYECKOTO e (OPMUPOBAHHUSL.
MexaHu3M IUIacTHYECKOro 1ehopMUpoBaHus. MexaHusM Jedopmanun
MOHO-H NOJIMKPUCTAJUIMYECKOTO Tea. YIpyras U I1acTU4ecKas
nedopmarus. Xpynkoe 1 BI3Koe paspyuieHue. QakTopbl, OnpeeNsionme
Xapakrep paspyueHus. McnblTaHus MEXaHU4eCKUX CBOMCTB. McnbiTanus
J0AroBeYHOCTH. OLeHKa KOHCTPYKIIMOHHOW IPOYHOCTH METOIaMU
MeXaHHUKH pa3pyieHus. OCOOEHHOCTH UCTIHITAHUNA MEXaHUYECKUX
CBOMCTB IIpY HU3KUX TeMIieparypax. CrenuanabHble METObl UCIIBITAHUH.
Hepaspymaromue MeToab! KOHTPOJISL.
Bnusinue HarpeBa Ha CTpOEHHE U CBOMCTBA Ae(OPMUPOBAHHOTO METaIa
(pexpucramu3aionkeie npoueccel). Haknen. Bo3spar.
Pexpucrannuzanusa. CBepXImIacTUYHOCTD.

1.5.1. ImarpamMmbl cocTOsiHUA MeTaiImuyeckux cucrem (A3: 4, CPC: 1)

Tun nexkunu: HpopmanonHas JeKus

®opma opranuzanum: Jlexnus

Onucanme: [luarpamma cocrosiaus. [IpaBuno ¢a3. Obuiue 3amedanus o MOCTPOESHUU
JarpamMM COCTOSIHUS. DKCIIEPUMEHTAIBHOE TOCTPOCHHUE JUarpamMmm.
JlnarpamMma cOCTOSIHUS AJIs CIUIaBOB, 00Pa3yIoNIUX MEXaHUYECKHE CMECH
13 yncThix komnoHeHToB (I poxa). [IpaBuno orpeskos. Jlnarpamma
COCTOSIHUSI JIJIS1 CIJIABOB C HEOTPAHMUEHHOM paCTBOPUMOCTBIO B TBEPAOM
coctostanu (Il pona). Jlmarpamma coCTOSTHHSI 7151 CTIJIaBOB C
OTpaHUYCHHOM PacTBOPUMOCTHIO B TBepaioM coctosiHuu (111 poma).
JlnarpamMma cOCTOSIHUS AJIs CIUIaBOB, 00Pa3yIoIIUX XUMUYECKUE
coenunenus (IV poxa). lnarpamMma cocTosTHUS 1J1s CIUIABOB,
MCHBITHIBAIOMIMX TOoTUMOpdHBIe peBpaieHus. Kpucramimsanus
CILUIaBOB B HEPABHOBECHBIX YCIOBUAX. CHUCTEMBI C TPEMSI KOMIIOHEHTaMHU.
VYiporieHHbIe METO bl U3Yy4eHHsI MHOTOKOMIIOHEHTHBIX cUcTeM. CBs3b
MEX/1y CBOMCTBaMH CIUIABOB U THIIOM JHarpaMMBbl COCTOSIHUSL.

1.6.1. “Keae3oyriepoaucrbie ciiiaBbl. JlnarpaMma coCTOSHHSI CHCTEMBI #Kejie30 — yIJIepol.
Yruepoaucrtbie ctaan. Yyryn (A3: 4, CPC: 1)

Tun nexkuuu: MHpOpMaOHHAS JIEKITUSI
®opma opranuszanum: Jlexnuus

Bepcusi: AAAAAAHgpoM Kop: 000181829



Onucanme: Jluarpamma cOCTOSIHMSI CUCTEMBI Xkelie30 — yriepos. KommoHneHTs! u ¢da3bl
B CIUIaBax jkeje3a ¢ yreponoM. Jluarpamma coCTOSHUS CUCTEMBI KeJe30 -
IIEMEHTHT (MeTacTabUIbHOE COCTOSIHME). JlmarpaMMa COCTOSTHUSI CUCTEMBI
Kene3o - TpaduT (cTabUIbHOE COCTOSHUE).

VYrnepoaucteie ctanu. O01mas xapakTepucTiKa. BiausiHue yrepona Ha
CBONMCTBA CTalu. BiMsiHYME MOCTOAHHBIX IPUMECE Ha CBOMCTBA CTaJIH.
Cranp pa3nu4HbIX cCrIoco00B MPOM3BOACTBA. YKcTas cTanb. YIiiepoaucTas
CTaJlb 00IIero Ha3HaYeHUs. YIJIepOIUCThIe KaueCTBEHHbIE CTalH.
VYriepoaucTsle MHCTpyMEHTalbHbIE cTaiu. HaraproBanHas cTanib.
JlucroBas cTans miis XomoaHOU mTaMoBku. OOpabaTeiBaeMOCTh
pe3aHrueM. ABTOMAaTHbIE CTaJu.

Uyryn. [Iponecc rpaduruzanun. Ctpykrypa uyryHa. @opmsl rpadura.
Crpykrypa u cBoiicTBa uyryHa. [I[pumecu B uyryne. Cepblii 1 OeIbIit
yyTryHbl. Beicokornpounblii uyryH. KoBkuii uyryH. JlerupoBaHHbIE YyTYHBI.

1.7.1. Tepmuueckas oopadorka crainu (A3: 4, CPC: 1)

Tun aexknuu: WHbopmannoHHas IeKuus

dopma opranuzanum: Jlexuus

Omucanne: [loHATHE O TepMHUECKOi 00paboTKe. Buapl TepMuyeckoit 00paboTKH.
[Tpuniune! TepMuyecKoit 00padoTku. JluarpamMmma COCTOSIHUS.
IIpeBpamenus B cransax. [IpeBpaienus B cTanu Ipu Harpese.
IIpeBpamieHus B cranu npu oxJaxacHuu. lIpespaluenus B 3akaJIeHHON
ctanu npu Harpese. OOpa3zoBaHue aycTeHUTA. POCT ayCTEHUTHOTO 3epHa.
Pacnan aycrenura. MapreHCUTHOE IpeBpaneHue. beHutHoe
IIpEBpalICHUE.

1.7.2. OcHoBHbIE BUbI TepMHUUYeCcKOil 00padoTku ctaau (A3: 4, CPC: 1)

Tun aexkuuu: WHbopmannoHHas TeKuus

dopma opranuszanum: Jlexuus

Omucanne: Omxur u HopMmanuzanus. Orxur I pona. Orxur 11 pona (hazoBast
MEPEKPUCTATUIA3ALINS).
3akanka. Ber6op temneparypsl 3akaiku. O6paboTKa X0I00M.
3aKanuBaeMOCTh U POKAJIIMBAEMOCTh. BHyTpeHHHE HaNpsKEeHUsI.
JledekThl 3aKanKu.
OTtnyck u cTapeHue.
VYcnoBus HarpeBa U OXJIaKACHUS IPU TEPMUUYECKOI 00paboTke.
Bnusiaue Tepmuueckoil 00paOOTKH Ha MEXaHMYECKUE CBOIMCTBA CTAIH.

1.7.3. IloBepxHOCTHOe yIpoYHeHHe cTAJbHbIX U3neanii (A3: 4, CPC: 1)

Tun aexknuu: WHbopmannoHHas TeKuus

dopma opranuszanum: Jlexuus

Onucanne: YnpoyHEeHHE OBEPXHOCTU METOJIOM IIACTUYECKOTO Je(hOPMUPOBAHHUSL.
MeTopl MEXaHUYECKOTO YIIPOYHEHHUS TIOBEPXHOCTH. TepMoMexaHnYecKast
obOpaboTka
[ToBepxHoCTHas 3akanka. O0ue moaoxeHus. BricokoyacToTHas 3aKalika.
XuMHUKO-TepMuyeckas 0opadorka cranu. OO0Ias XxapakTeprucTuka
MPOLIECCOB XUMUKO-TEPMHUECKO 00paboTku ctanu. l{emMeHTarus craim.
AsorupoBanue. Hurpouemenranus. [{luanuposanue. bopuposanue.
Cumunuposanue. Jnpdy3noHHOE HACHILIEHHE METAIIIAMU.
BricokosHepreTniyeckre MeTolbl XUMUYECKOTO MOJU(PUIIMPOBAHUSL.
JlazepHas Tepmuyeckast 0opaboTka.
JlazepHas xuMHKo-TepMudeckast oopadorka (JIXTO).
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1.8.1. JlermpoBaHHbIe cTaJH U ciIaBbl. Kitaccnpukanusa 1 MapKkupoBKa J1eripoBaHHbIX

craJseii. Komno3nunonnsie marepuananl (A3: 4, CPC: 1)

Tun aexknuu: WHbopMmannoHHas TeKuus

dopma opranuszanum: Jlexuus

Onucanme: JlernpoBaHHBIE CTANU U CILIaBbl. BiusiHuE JIETUPYIOMINX 3JIEMEHTOB.
Knaccudukarus npumeceii. Bnusaue 31eMeHTOB Ha MOTUMOPPHU3M
xenesa. Pacnipenenenue nerupyronmx 3EMEHTOB B cTainu. BiusHaue
JIETUPYIOIIUX AJIeMEHTOB Ha Gepput. KapOuanas ¢asza B JerupoBaHHbBIX
CTaJIsIX. BiusiHMe nerupyromux 31€MEHTOB Ha IPEBPALLEHUS B CTAJIN.
Knaccudukarus u MapkupoBKa JeTHpOBaHHBIX cTajei. Kinaccupukarus
JIETUPOBAaHHBIX CTaJIed. MapKUpOBKa JIETMPOBAHHBIX CTAJICH.
KoHcTpyKIMOHHBIE cTanu. MexaHn4ecKnue CBOMCTBA CTalH, BIUSHUE
CTPYKTYPHBI U JISTUPYIOUIHX 31eMeHTOB. Tepmuueckas o0paboTka
KOHCTPYKIIMOHHBIX cTaslel. LlemeHTyemble (HU3KOYIIIEPOANUCTHIE) CTAJIH.
Viydmaemsle (CpeqHEYNIEPOJUCTBIE) CTAIU. BBICOKOIIPOYHBIE CTAIIN.
CaapuBaemocts cranu. CTpouTtenpHas cTajib. ApMaTypHasl CTajb.
[TpyxxunHas crans. HlapukonoamunHukoBast ctanb. JledexTs
JIETUPOBAHHBIX CTAJIECH.
WuctpymenTanpHbie cranu. O0mue nonoxenus. IHCTpyMeHTa IbHbIE
CTaJIM NOHWKEHHOW MTPOKaIMBAaeMOCTH. IHCTpyMEHTANIbHBIE CTAIN
MOBBIIIEHHON IPOKAJIUBAEMOCTH (JIETUPOBAaHHBIE MHCTPYMEHTAJIbHBIE
ctanu). beicTpopexyuue cranu
[IIramnosele cranu. TBepable CILIABHI.
JKapocroiikue 1 »aponpodHbIe CTAIU U CIIaBbl. JKapoCTOWKOCTb.
Kapocroiikue criasel. XKaponpouHocTs. OLIEHKA XKapOIpPOYHbIX CBOMCTB.
BnustHue cTpyKTyphI U cOcTaBa Ha skaporpodHocTs. Kimaccudukarms
KapOIPOUHBIX MarepuasoB. llepiauTHbIE U MAPTEHCUTHBIE KAPOIPOUHBIE
cTanu. AYyCTEeHHTHBIE KaponpouHble cranu. HukeneBbie n K0OaIbTOBBIE
KapOIPOUYHBIE CIIJIABBI.
Koppo3zuonnocToiikue (Hep:kaBerolie) CTalld U CIjIaBbl. XpOMUCTHIE
HEP’KaBEIOIUE CTAJIN. XPOMOHUKEJIEBBIE HEPIKABEIOIUE CTAJIH.
KucnorocTolikue ctanu u cruiaBbl. KpMOreHHbIE CTalU U CIIJIABBI.
N3HOCOCTONKHE CTaNIU U CIUIaBbl. FI3HOCOCTOMKOCTD.
I'paduTHsupoBanHas crainb. BelIcOkOMapraHioBUCTast CTalb.
HanutaBounble Marepuainsl.
KoMmno3unnonHsle Marepuaisbl.

1.9.1. IIBerHble MeTasIbI U cJIaBbl. [TopomkoBbie MaTepuajibl CACol u CAllbl (A3: 2,
CPC:1)
Tun nexkumu: HpopmanonHas JeKus
®opma opranmzanmu: Jlexknus
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Onucanme: AmnoMUHUHR U ero cruiaBbl. CBOMCTBA aOMUHUS U Kiaccu(UKaIMs ero
cruiaBoB. Jledopmupyembie criiaBbl. JIMTEHHbBIE CTUIaBHI.
[ToamunHuKOBBIE CIUIaBbl. MapKUpPOBKa aJIFOMUHUEBBIX CILJIABOB.

Menp u ee criaBbl. CBOWMCTBAa MEIIU U KJIacCU(DHUKAITNS METHBIX CIIJIaBOB.
Jlatynu. Bpon3bl. AHTUGPUKIIMOHHBIE CTUIaBBI, TPUIIOH, JIETKOTIJIaBKHE
CILIaBBHI.

Marnuii u ero cruiaBsl. OCHOBHBIE CBOMCTBA Maraus. Knaccudukamnus u
XapaKTepUCTHKAa MarHUEBBIX CIIIaBOB. [lehopMupyembie MarH1eBbie
craBbl. JIuTelinbie MaraueBbie CiuiaBbl. [[puMeHeHre MarHueBbIX
CILIaBOB.

bepunnuii u ero craBel. OcHOBHBIE cBOMcTBa Oeprnins. CriiaBbl
oepumus. [Ipumenenune Oepuiins.

Tutan u ero criaBbl. OCHOBHBIE CBOMCTBA TUTaHA. Da30BbIE
MpeBpalIeHNs B TUTAHOBBIX cIiaBax. [I[poMbllsieHHbIE TUTAHOBBIE
cruiaBbl. [IpyuMeHeHne TuTaHa U ero CIUIaBOB.

[TopomkoBeie maTepuansl CACe1 u CAIlbI.

3.3 [IpakTu4eckue 3aHATHS
He npemycMoTpeHO y4eOHBIM TUIAHOM.

3.4. JlaGopaTopHbie padoThI

Ne Oobem
n/m Pazgen nucuuninHbI 4acoB HaumeHoBaHue J1abopaTopHoii padoThI
1 |1.2.ATOMHO-KpHCTAJUIMYECKO 4 Makpo- 1 MUKPOCTPYKTYPHBIN aHAJIN3
€ CTPOEHHE TBEP/BIX TEI METANINYECKUX CIJIAaBOB
2|1.3. Kpucrammszanus 4 Kpucrannmzauus coneit MeTaiios
METaJJIOB
3[1.5.lnarpaMMbl cOCTOSIHUS 4 JlnarpaMMbl COCTOSHUS

MCTAINIMYCCKUX CUCTEM

411.7.0cHOBBI TEXHOJIOTUU 4 Tepmuueckast 00paboTKa yIiIepoaUCThIX cTajel
TEPMHUYECKON U
XUMUKO-TEpPMUYECKON
00paboTKu cranu

Hroro: 16

3.5.Conepxanue J1a60paTOPHBIX padoT

1.2.1. Makpo- 1 MUKPOCTPYKTYPHBIii aHAJIN3 MeTaNINYecKuX ciasoB (A3: 4, CPC: 1)
®opma opranm3anuu: JlaGopatopHas pabota

IIpukpensennsie paiiabi: Maxkpo- ¥ MUKPOCTPYKTYPHBINM aHAJIN3 METAJUIMYECKUX
criaBoB.doc, Makpo- 1 MUKpPOCTPYKTYPHBIH aHaAIN3
METaNINYeCKUX cruiaBoB.pdf

Omucanne: OCBOUTH METOJBI MAKPOCKOITUYECKOTO M MUKPOCKOITMUYECKOTO aHAIM3a
IPU U3YYCHUH MaKpO- U MUKPOCTPYKTYphl. OCBOUTH paboTy Ha
MeTaIorpapuueckoM MUKPOCKOIIE.

1.3.1. Kpucramnuzanus coJieit Meta/uioB (A3: 4, CPC: 1)
®opma opranm3anmuu: JlaGopatopHas pabota
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Onucanme: /3yuyeHue oOIIMX 3aKOHOMEPHOCTEH IMpoLiecca KpUCTATU3ALUN
METaJJIOB M METAJUTMUECKHUX CIUIAaBOB Ha MpUMepe mpoliecca
KpHUCTAJIU3ALlMU COJIeH U3 pacTBOPOB KaK MOJENH KPUCTAITU3ALINN
METaJJIOB.

Bomnpocs! 11 caMOKOHTPOJISA:

1. B yeM 3akiitodaercsi CylmHOCTh KPUCTAIN3AIN ?

2. Yo Takoe CTeneHb NepeoxXIIaXkKICHHs ?

3. Kakue nporuieccbl HAOMIOAAI0TCS NMPU KPUCTAIIN3AUH Karlid
pactBopa?

4. B KakMX HaMpaBJICHUAX PACTYT KPUCTAILIbI?

5. Yewm OyayT onpenensiThes pazMepbl POPMUPYIOIIUXCS 3epeH?

6. Uto coboii mpencTaBiseT IeHIPUT?

7. HazoBUTE OCHOBHBIE KPUCTAIIINYECKUE 30HBI CTAIHHOTO CIIUTKA?
8. O0BsicHUTE MEXaHU3M 00pa30BaHUs TOBEPXHOCTHBIX MEJIKUX U
BBITSIHYTBIX CTOJIOUATBIX KPUCTAJIOB?

9. [Touemy B IEHTPALHOMN YaCTH CIUTKA 00Pa3yIOTCs paBHOOCHBIS
KPUCTAJUIBI?

10. Yrto siBAsieTCss MPUYIMHONW 00pa30BaHMS YCaI0YHON PAKOBHHBI U
yCaI04YHOM OPHUCTOCTHU?

11. Yro Takoe neHapuTHAS JIMKBALUS?

1.5.1. [dmarpammsbl coctosinus (A3: 4, CPC: 2)
®opma opranmsanuu: JlaboparopHas pabora
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Onucanue: J(MarpaMMbl COCTOSIHUSL CHCTEM C HEOITPAaHWUYEHHON paCTBOPUMOCTBIO B
KHUJKOM U TBEPJIOM COCTOSIHUU.
JlnarpaMMbl COCTOSTHUSI CUCTEM C DBTEKTUYECKUM PaBHOBECHEM.
JluarpaMmbl COCTOSTHHUSI CUCTEM C TIEPUTEKTUYECKUM PAaBHOBECHEM.
JlnarpaMmbl COCTOSTHUSI CUCTEM C XUMUYECKUMHU COETMHEHUSIMHU.
JluarpaMmbl COCTOSIHUSL C TOIMMOP(HBIMU MPEBPAIICHUSIMU.
1. PacimdpoBats guarpaMMbl COCTOSIHUM (ompeneneHue ¢as u
CTPYKTYPHBIX COCTABJISIONINX B JIFOOBIX 001ACTSIX TBOWHBIX JUATPAMM).
2. Hayuutbcst monb30BaThCst IpaBUioM (a3 v MpaBUIIOM OTPE3KOB MPHU
MOCTPOEHUH KPUBBIX OXJIAXKICHUS U OIPe/IeJICHUH KOTNYECTBEHHOTO
cOoOTHOIICHUS (a3 JJIsl JTFOOBIX CILUIABOB.
3. OnpenensTh MpoLecchl, MPOUCXOAAIINE HAa TUHUIX JUarpaMmbl
(IUKBHUAYC, CONUIYC, IBTEKTUYECKAs JIMHUSL, TUHUS PEAETbHOM
PacTBOPUMOCTH U TIp.), IPU OXJIAXKJACHUU U HATPEBaHHUHU CILIaBa.
Bomnpocsl caMmokoHTpOJISA:
1. YTo o3Ha4aeT mpOeKILMs TOUKHU MEPECEUEHUS] KOHOBI C JIMHUEH
COJIIyCa Ha OCh KOHILIEHTpAIui?
2. Yto o3Ha4aeT MPOEKIMS TOUKU NEPECEUCHUST KOHOJIBI C JIMHUEH
JIMKBUIyCA HA OCh KOHIIEHTPALIHi1?
3. KoHoza pa3neneHa TOYKoM, MOKa3bIBAIOIIEH COCTAB CIJIaBa Ha JiBa
orpeska. OTpe30K Npusieraruil K JMHAN JTUKBUIYCa BIBOE IMHHEE.
KaxoB nporieHT >xunkoit ¢asbl B criiaBe?
4. KoHojia pa3ziefieHa TOYKOM, MOKa3bIBAIOIIEH COCTaB CILJIaBa Ha J1Ba
orpeska. OTpe30K Npusierauil K JMHAN JTUKBUIYCa BIBOE IMHHEE.
KaxkoB nporieHT TBep10#i (hasbl B criiaBe?
5. Ha xako¥i TUHUM JISKUT TOYKA, COOTBETCTBYIOIIAsI KOHILY PaBHOBECHOM
KpUCTAJUTU3AIMU CIIJIaBa?
6. Cxonpko (a3 HaxOmSITCS B PABHOBECHUH TIPU TIEPBUIHOM
KPUCTAJTM3ALUN ABYXKOMIIOHEHTHOTO CIUIaBa HE ABTEKTHUECKOTO
cocrasa’
7. Kak Ha3bIBaeTCA pa3HULIa MEXIAY TEeMIEpaTypoi MIaBICHUS U
KpHUCTaJNIM3aluy MeTaa’?
8. 13 xakux ¢a3 coCTOUT CTPYKTypa cIliaBa, coaepsxamiero 30 %
KOMIIOHEHTa A B 00JIaCTH MEPBUYHON KpUCTATUTH3AUN?
9. KakuM 00pa3oM M3MEHSETCSI COCTaB TBEpAoH (a3bl mpu
KPUCTAJIIM3ALMHY CIUIaBa, conepxaiiero 60 % xomrnoHneHnta B?
10. CrinaB ¢ KakoW CTPYKTYpOM Oy/leT UMETh MUHUMAIBHYIO TEMIIEPATypy
TJ1aBJICHUS ?
11. Kak Ha3bIBaeTCsl CIOCOOHOCTH TBEPIOTO TeJla CYIIECTBOBATH B
HECKOJIbKUX KPUCTAJUTMUECKUX CTPYKTypax?
12. T1o xako¥ TMHUU U3MEHSETCS COCTaB KUIKOM (ha3bl B Ipoliecce
KpHUCTaJUTU3ALHU ?
13. 1o xakoMy TIpaBHIIy OmpenemsieTcs cocras ¢az?
14. TTo xakoMy TIpaBUITY OMPENEIISICTCS KOMMIECTBO (pa3, HAaXOMAIINUXCS B
paBHOBeCHUU?
15. B kakux KoOpJMHATaxX CTPOSAT KPUBBIE OXJIAXKACHUS CILIABOB?
16. Kak Ha3bIBaeTCs mepexo MeTajiia U3 JKHUIKOTO WM mapooOpa3sHOro
COCTOSIHUSI B TBEpAOE C 00pa30BaHUEM KPUCTAIIIMUYECKON CTPYKTYpPbI?
17. Kak Ha3pIBaeTCS rpyIina XUMUYECKUX AIEMEHTOB, 00J1aal0nX B
00J1acTH HU3KHUX TEMIIepaTyp SABJIECHUEM CBEPXIPOBOJIUMOCTH?
18. Kak Ha3pIBaeTCs TUHUS IUArpaMMbl COCTOSIHUSI Ha KOTOPOM JIexkKaT
TOYKH, COOTBETCTBYIOIIME Haually paBHOBECHOW KpUCTAJIM3allUHU CIu1aBa?
19. UTo Ha3bIBAIOT 3€pHOM MeTaia?
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1.7.1. Tepmmnueckas o0padoTka yriepoauctsix cranei (A3: 4, CPC: 1)
®opma opranmsanmuu: JlaGopatopHas pabota

Ipukpemiennbie paian:  Tepmuueckas 00paboTKa yriiepoaucTsix ctaneit.doc,
Tepmuueckast 00paboTka yriaepoaucTsix craiei.pdf

Onucanme: V3yuyeHue BIUSHUS TeMIEpaTypbl HarpeBa, CKOPOCTH OXJIAXKIEHUS IPU
3aKaJike U TeMIepaTypHO-BPEMEHHBIX PEKUMOB OTITyCKa Ha TBEPIOCTh
3aKaJIEHHBIX YIIIEPOAUCTHIX CTaJeH, 03HAKOMJICHHE C Pa3InYHBIMU
BHJIaMH TEPMUYECKON 00pabOTKH - HOpMaTU3aIKEH, 3aKaTKON 1
OTITYCKOM YIJIEPOJIMCTBIX CTaJIeH, OIpe/ie]IeHHe ONTUMAaIbHOM
TeMIepaTyphl 3aKajku yriepoaucThix craneit CT45 u V12.

3.6. KypcoBbie paboThl M MPOEKTHI M0 JUCIHUIINHE

1.1. Pa3zpadorka Texnosiornu tepmooopadorku (II0 BAPUAHTAM)

Temarnka: HazHaunTs 1 000CHOBATh PEKUMBI TEPMHUECKON 00paOOTKH JIeTaln s
MOJTY4YEHHUsI TPeOyEeMBbIX IO YCIOBUSAM pabOTHI CBOMCTB

Tpynoemkocth(CPC): 26

Ipuxpensennble gaiianli: Pa3zpaboTka TexHonoruu repmoodpadotku (110
BAPMAHTAM)
.doc, Pa3paboTka TexHomoruu trepmoodbpadotku (ITO
BAPMAHTAM)
pdf

3.7. IIpome:kyTOYHAA aTTECTAIUS
1. Dk3ameH (3 cemectp)
Ipuxpenyennble gaiiani: Ok3ameH (3 cemectp).doc, Dx3ameH (3 cemectp).pdf

4. MTEPEYEHDb YYEBHO-METOINYECKOT'O OBECIIEYEHUS
JUISI CAMOCTOSITEJIBHOM PABOTBI OBYUYAIOIIUXCS 1O
JTUCHMUIIIAHE

C.C. Ilumenos, I1.A. HectepoB. MunuiipoBanue KpucTamiorpaduueckux mIoCKOCTeH U
Hanpasnenuil. M., MATH, 2014 .
C.C. Ilumenos, I1.A. Hectepos. Jluarpammel coctosinus. M., MATU, 2014 r.

1. OcHOBHAs M TONOJIHUTEIIBHAS JTUTEPATYPA 110 AUCIUIUINHE

2. Pecypchbl nHQOpPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH « THTepHeT.
3. Pecypcel HayuHO-TexHUUYECKOH Onbamorexku MAW.

4. adopMalimoHHbIe CTEH B! KadeIphl.

Bonpocwl ona camocmoamenvnoit padbomst no memam:

Ne Pasznen nucuunnHbI Bomnpoce! 111 caMoCTOATEIbHOI PadoThI
1 |BBenenue HazosuTte BeniecTBa, He ABISIOIIMECs, Ha Bamt B3,
MaTepHualiaMH.
2 |Beenenue [IpeameToM KakuX €CTECTBEHHBIX HAyK SIBIISECTCS
M3y4YEHHUE B3aUMOCBSI3H CTPYKTYPbI U CBOMCTB BEIIECTB?
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3 |Beenenue [IpuBenuTe mpuMepbl 3aBUCUMOCTH CTPYKTYPbI WU
CBOMCTB MaTepHajoB OT TEXHOJIOTHH UX MOTYUYCHHUS.

4|BBenenune HazoBure 001acT TEXHUKH, TII€ HEOOXOIUMBI
MaTepuabl, COXpaHsIOUINe MPOYHOCTD MPHU BHICOKUX
TeMIeparypax.

5 |BBenenue Kakue marepuansl, Ho BameMy MHEHHIO, ONIPEAEISAIOT
COBPEMEHHBIN YPOBEHb TEXHUKH U TTOUEMY?

6 |BBenenne Kakue cBenenust moHagoostcs Bam, uto0b1 mogoOparh
Marepua Juisi KOHKPETHOTO TEXHUYECKOTO U3/1eHs?

7 |BBenenue [IpuBenuTe mpuUMEpPHI pELICHUSI CPEACTBAMU
MaTepuanoBeeHHs MPoOJIeM MOBBIICHUS
paboTOCTIOCOOHOCTH MAIlIKH.

8 | AtomHO-KpucTaummueckoe |Kakyro nHopmarmio o CTpyKkType Marepuaia MOXHO

CTpOEHHUE TBEPABIX TEJ MOJyYUTh, U3ydasi SHEPTeTUUECKUE CIIEKTPHI €TO
W3JTyYEHHUS ?
9 | AToMHO-KpUCTa/UTHUeCcKoe | SIBisieTcst u (ha30BBIM IMEPEX0I0M BOZHUKHOBEHHUE B
CTpOEHHUE TBEPABIX TEJ KEpPaMHKE CBEPXIIPOBOASILIETO COCTOSIHUS?
10 | ATOMHO-KPUCTAIIIIMYECKOE | YBEJIIMUUTCS UM YMEHBIIUTCS 3HAUCHUE YHEPTUHU
CTPOCHHE TBEPJBIX TEI ['n66ca, ecnmu B Marepuaine oOpasyercs HoBas ¢aza
MPEKHEI0 XUMHUYECKOT0 COCTaBa, HO ¢ OoJiee TNIOTHOM
YIAKOBKOW?
11 |[AtoMHO-kpucTaumyeckoe  |Ha30BUTE TEXHOIOTHYECKHE MPOLECCHI MOTYyYCHUS
CTpOEHHUE TBEPABIX TEJ MaTepuaoB, KOTOPblE OCHOBAHBI HAa UCIIOJIb30BAaHUU
MOBEPXHOCTHBIX SIBJICHUI.
12 | AToMHO-KpucTa/Inyeckoe  |B yem cxoncTBo u paznnyue KpUCTaUIMYeCKUX
CTpOEHHUE TBEPABIX TEJ MaTepHUaloB U )KUJIKUX KPUCTAIIOB?
13 |AromHO-KkpHcTaimnyeckoe | Paznuuarorcst 1 amopdHbBIE U CTEKI000pa3HbIe
CTpOEHHUE TBEPABIX TEJ BeliecTa?
14| AToMHO-KpUCcTaIIMyeckoe | MOXKHO JIM MOBBICUTH TPOYHOCTh MaTepuaia myTemM
CTpOEHHUE TBEPABIX TEJ YBEJIMYEHUS B HEM IJIOTHOCTH JTUCIOKALUN?
15 |ATomMHO-KpucTamuyeckoe  |B yem mpuynHa BBICOKUX TEIJIO- U 3JIEKTPONPOBOAHOCTH
CTpOEHUE TBEPABIX TEJ METaJIoB?
16 | AToMHO-KpUCTaIIMYecKoe | MOXKHO JIM MOTYYHUTh METAIIIbI, Y KOTOPBIX OTCYTCTBYIOT
CTpOEHHUE TBEPABIX TEJ neeKThl KpUCTAJUIMYECKOU pereTku?
17| AtomHO-KpucTammuyeckoe  |Kakue MeTobl 3auThl METAJIOB OT KOPPO3uHn Bhl
CTpOEHHUE TBEPABIX TEJ 3Haere?
18| AToMHO-KpucTamuueckoe | OxapaKkTepu3yiTe TUIIbl aTOMHBIX CBSI3EH.
CTpOEHHUE TBEPABIX TEJ
19 | AromHO-KpucTainyeckoe | /{151 KakuXx BEIEeCTB OCHOBHBIM SIBJISIETCS] MOHHBIN TUIT
CTpOEHUE TBEPABIX TEJ cBs3U?
20 | AtomMHO-KpHUCTaInYeckoe | /[ KakuX BEIeCTB OCHOBHBIM SIBJISIETCS] KOBAJICHTHBIN
CTpOEHUE TBEPABIX TEJ THUI CBSI3U?
21 |AtomHO-KpucTainueckoe | /{151 Kakux BEIEeCTB OCHOBHBIM SIBJIIETCS METAJUIMYECKUI
CTpOEHHUE TBEPABIX TEJ THUI CBSI3U?
22 | AToMHO-KpucTaImInUeckoe | B kakoM ciydae ciemyer yUYuThIBaTh CHJIbI
CTPOEHHUE TBEPBIX TEN Ban-nep-Baanbca?
23 | AtomHo-KpucTaiunueckoe  |OO0bsicHUTe (GU3UIECKYIO IPUPOAY METALTUICCKON CBSI3H.

CTpOEHHUE TBEPABIX TEJ
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ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

OOBICHHUTE OCHOBHBIE CBOMCTBA METAJIJIOB, OCHOBBLIBASICH
Ha TIPEJICTABIICHUSIX O METAJUIMYECKOM COCTOSTHUN
BEIIIECTBA.

25

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPABIX TEJ

[To kakuM TpU3HAKAM Teja JEISATCS Ha KPUCTAUINIESCKHIE
1 amopQHbIE?

26

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

UTO Ha3bIBAETCS AIIEMEHTAPHOU KPUCTAIITNYECKON
peLIeTKOM?

27

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

HapucyiiTe ocHOBHBIE THIBI KPUCTAIIIMYECKUX PEILIETOK,
B KOTOPBIX KPUCTAIIU3YIOTCSI METAJUIBI. YKaKUTE B HUX
IUIOCKOCTH ¢ HauOOoJbIlIeH TUIOTHOCTHIO YIIAKOBKHU
aTOMOB.

28

ATOMHO-KPUCTAJITNYECKOE
CTpOEHHUE TBEPABIX TEJ

Kaxk onpenensitorcsi HHAEKCHI INIOCKOCTER U
HarpaBJICHUI?

29

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Yro Ha3bIBaeTCS MapaMEeTPOM PEILETKH,
KOOPJAMHAITMOHHBIM YUCJIOM, 0a3ucoM U Kod(purmeHToM
KOMITaKTHOCTH?

30

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Yro Takoe moaumopduzm?

31

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

VKaKUTE OCHOBHEIC BHUJIbI HCCOBCPIICHCTB
KPHUCTAININYCCKOT'O CTPOCHHUS.

32

ATOMHO-KPUCTAJITNYECKOE
CTpOEHHUE TBEPABIX TEJ

Jaiite onpenenenre KpaeBor U BUHTOBOM AUCIOKanuii. B
YeM HUX pazyinuue?

33

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Yro mpencTaBisioT co0oi KOHTYp U BekTop broprepca?

34

ATOMHO-KPUCTAJITNYECKOE
CTpOEHHUE TBEPABIX TEJ

KaxkoBbI ycii0BHSI BOSHUKHOBEHHUS TUCIOKAIIUNA?

35

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Yto Takoe MIOTHOCTh AUCIOKAIMM U B KAKUX €IMHUIAX
OHa u3Mepsiercs?

36

Kpncmnnmaum METAJIJIOB

Kakum 00pa3oM MOKHO YMEHBIIUTH TEMIIEPATyPHBIN
rucrepesuc?

37

Kpncmnnmaum METAJIJIOB

Bynet nmu kpucTaimm3oBaThCs paciuiaB uacaabHO YUCTOTO
MeTamia’?

38

Kpncmnnmaum METAJIJIOB

Kak 3aBucut pasmep 3epHa 0T CKOPOCTH OXJIaKICHUS
pacmiaBa Metauia?

39

Kpncmnnmaum METAJIJIOB

B dyem npuunHa «OJTOBIHHON YyMbI»?

40

Kpncmnnmaum METAJIJIOB

Ormummre 0COOEHHOCTH KUIKOIO0 COCTOSIHUSA MeTaia?

41

Kpncmnnmaum METAJIJIOB

B yem cocToaT TepMoMHAMUYECKUE YCIOBHSI TPOLIECCOB
IUTaBJICHUS ¥ KPUCTAJUIU3AIMA METaJIOB?

42

Kpncmnnmaum METAJIJIOB

Kakue nmapameTpsl XapaKTepu3yrOT KOJTNYECTBEHHbIE
3aKOHOMEPHOCTH MpOoIecca KPpUCTAIIIH3ALUH?

43

Kpncmnnmaum METAJIJIOB

Uto Ha3bIBa€TCS CAaMOMPOU3BOJIBHON KpUCTAIM3ALINE?

44

Kpncmnnmaum METAJIJIOB

KaxkoBo o01iee n3MeHeHne cBOOOTHOM YHEPTUH B
nporecce 00pa3oBaHUS 3aPOJIBINIEBHIX IIEHTPOB?

45

Kpncmnnmaum METAJIJIOB

Yto Ha3bIBaeTCs KPUTHUECKUM Pa3MepPOM 3apobliia U OT
Yero 3aBUCHUT €ro BeJIHyuHa?
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Kpncmnnmaum METAJIJIOB

Yro Ha3bIiBaeTCs (IyKTyalUsIMU SHEPTUH, U KaK OHU
BJIMSIIOT Ha 00pa30BaHMe 3apO/IbIIIEBBIX IEHTPOB?

47

Kpncmnnmaum METAJIJIOB

Kak BnusieT crenenpb nepeoxiakIeHUs] Ha BETUUUHY
YHClia HEHTPOB KPUCTAITU3ALUY U TUHEIHYIO CKOPOCTh
pocra?

48

Kpncmnnmaum METAJIJIOB

Kak npoucxoaut poct o0pa3oBaBIINXCs 3apObIIICH?
KaxkoBa posib BUHTOBBIX IHCIIOKAIIUK B pOCTE
KPHUCTAJIOB?

49

Kpncmnnmaum METAJIJIOB

UTo Ha3bIBaE€TCS HECAMOIIPOU3BOJIBHOM
KpucTaum3amnuein? B uem cocTouT NpuHIMI
CTPYKTYPHOTO M Pa3MEPHOTO COOTBETCTBHS
JlaakoBa-KonoOeeBckoro?

50

Kpncmnnmaum METAJIJIOB

Yro Ha3zbiBaeTCAd MOIUGUIIUPOBAHUE U JIJISI YETO OHO
MpUMEHSIETCS?

51

Kpncmnnmaum METAJIJIOB

KaxoBo BiusiHHE TIeperpeBa 1 MOCTY>KUBAHUS KHIKOTO
MeTaJljla Ha HeCaMOIIPOU3BOJIBHOE 00pa3oBaHUE
3apozsiiieit? YTo Takoe ne3aKkThBalys NpuMeceii?

52

Kpncmnnmaum METAJIJIOB

OnuimuTe ASHAPUTHBIN CIOCO0 KPUCTAITU3AINHA U €T0
MIPUYUHBI?

53

Kpncmnnmaum METAJIJIOB

Ot kakux paxTopoB 3aBUCUT hopMa U pazMep
00pa3yIOMINXCs IPU KPUCTAILTU3AINH 3epeH?

54

Kpncmnnmaum METAJIJIOB

Kak dhopmupyercs metamumueckuii cnutok? Kakue 30HbI
BO3HUKAIOT B CJIIUTKE U Kakue (haKTOpbl OKa3bIBAIOT
BJIMSIHUE Ha BEJIMUUHY 3TUX 30H?

55

Kpncmnnmaum METAJIJIOB

KaxoBbI 1eheKThl METAUTMUECKOTO CITUTKA?

56

Hedopmarius u
PEKPUCTAITH3AIHS

HcnpiTaHusaM Ha pacTsHKeHUE: J1Ba OIMHAKOBBIX 00pasiia
U3 OJTHOTO MaTepuaia, OTIMYAIOLIUXCS COCTOSTHUEM
MMOBEPXHOCTH: MIajKas U mepoxoBarasd. Kakoit u3 Hux
poYHee

57 |dedbopmanust u BriBeauTe pa3MepHOCTh yAEIbHON MTPOYHOCTH
pEeKpHUCTAIIN3ALUS MaTepHuaoB.
58 |ledopmanust u Br1 monbupaere marepuan ais y3ia tpenus. [Ipu kakux
pEeKpHUCTAIIIN3ALUS YCIIOBUSX pabOThI 11e1eco00pa3HO MPOBOAUTD
UCHIBITAHUS: IPU CaMbIX KECTKUX UJIH YMEPEHHBIX?
59 |ledopmanust u Psan neraneit moaynpoBOJHUKOBOTO YCTPOUCTBA

pEeKpHUCTAIIIN3ALUS

BBITNIOJTHEH U3 TUAeKTpUKOB. [loBnuser nu ux
AIIEKTPUYECKAs TTOJISIpU3aIus Ha pab0TOCTIOCOOHOCTh
ycTpoucTBa?

60 [Iedopmanust u MO’KHO 7T U3TOTOBUTH MOCTOSHHBIE MArHUTHI U3
pEeKpHUCTAIIIN3ALUS TUBJIEKTPUKOB; MOTYPOBOJHUKOB; TPOBOIHUKOB?
61 [Iedbopmanus u PaboTocmocoOHOCTh KakuX JAeTajeii U y3JI0B MaIlliH B
pEeKpHUCTAIIIN3ALUS HauOOoJbIIEH Mepe 3aBUCUT OT TETUIOBBIX XapaKTePUCTUK
MarepuagoB?
62 |[lebopmanust u C NOMOIIIbIO KAaKUX XapaKTEPUCTUK MOKHO OLICHUTD

pEeKpHUCTAIIN3ALUS KOPPO3HOHHOE MOBPEKICHIE MaTepUaIoB?

63 [ledopmanust u [lepeuncnure MacCUBHBIE METOBI HEPAZPYIIAIOIIETO
pEeKpHUCTAIIIN3ALUS KOHTPOJISI.

64 |[ledopmanust u KaxoBa (pusudeckasi CynHOCTb SBJICHUS
pEeKpHUCTAIIN3ALUS «CBEPXMPOBOJUMOCTD) METAIJIOB?
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65 |ledopmanust u KakoB MexaHu3M pa3pyiieHus METaNIOB MOJ ACHCTBUEM
peKpUCTaIU3aIus MEXaHUYECKOW Harpy3Kku?
66 |ledopmanust u MO’KHO 11 SIBJIEHUE TEKCTYPUPOBAHUS OTHECTH K
pEeKpHUCTAIIIN3ALUS MOJIOKHUTEbHBIM CBONCTBAM METAJIIIOB?
67 |dedopmanust u Onpenensercst 11 KOHCTPYKIUOHHAS TPOYHOCTh
pEeKpHUCTAIITN3AUS METaJJIOB KaKUM-JIHM0O0 OTHUM MEXaHUYECKUM CBOMCTBOM
WIM UX COYETaHHEM?
68 |[ledopmanust u Kaxo#t Bun aedopmanmu HeoOpaTuM — yripyrasi uiu
pEeKpHUCTAIITN3ALUS riacTuyeckas?
69 |ledopmanust u K xakomy BHJly UCTIBITAHUI OTHOCSITCSI UCIIBITAHUS Ha
pEeKpHUCTAIIIN3ALUS TBEPIOCTh — K CTaTUYECKUM, JUHAMUYECKUM?
70 | dedopmanust u Yewm ommmuarotcs 1epeKThl KPUCTATUTMUECKON CTPYKTYPBI
pEeKpHUCTAIITN3AUS Marepuaa oT Mop U TpeuuH?
71 |dedbopmanust u JInst KakuX y3J710B MAlllMH — HEMOJABHKHBIX WJTN
pEeKpHUCTAIITN3ALUS MOJBMKHBIX — OIEHKA U3HOCOCTOMKOCTH Oosiee BaykHa?
72 | dedopmanust u MOKHO 71 OLIEHUTh YCTAJIOCTHYIO JI0JTOBEYHOCTh MPH
pEeKpHUCTAIIIN3ALUS CTaTMYECKUX MEXaHUYECKUX UCIIBITAaHUSIX ?
73 |dedbopmanust u Korna mpoyHocTh MaTepuasia BbIIIE — MPU MOTHOM
pEeKpHUCTAIITN3ALUS OTCYTCTBHUH J1e(DeKTOB KPUCTAIIMUECKOIN CTPYKTYpPBI TN
MIPU UX OYEHb BBICOKOM MIOTHOCTH?
74 | dedbopmanust u CHuxkaeTcs WM BO3pacTaeT MIIOTHOCTh SHEPIUH,
pEeKpHUCTAIITN3ALUS aKKyMYJIMpPOBaHHOW MaTepuasioM Mpu Hakjierne?
75 |dedopmanust u MoskeT 1 IpOTEeKaTh MPOLECC PEKPUCTAILIN3ZAIUN B
peKpUCTaIU3aIus MeTaJlIe C UIeaTbHON KPUCTAJUIMYECKON CTPYKTYpOi?
76 |dedopmanust u CHIKaeTcs WM BO3PaCTaeT IJIOTHOCTh JIS(PEKTOB B
pEeKpHUCTAIITN3ALUS HaKJIEIaHHOM MeTaJljie pu Harpene?
77 | dedbopmanust u Korna n3mensercst pazmep 3€peH B MeTajljie — MpU
pEeKpHUCTAIIIN3ALUS BO3Bpare WK MPU peKpUCTAIITU3ALNN?
78 | dedopmanust u Korma meramn Oynet nedopMupoBarbCs Jierde — MpH
pEeKpHUCTAIIIN3ALUS TeMIepaType BBIIIE WM HUKE opora
peKpucTamu3anuu’?
79 |dedbopmanust u VkaxuTe pazHUIly MEXIy YIPYrod U MIacCTU4eCKON
pEeKpHUCTAIIIN3ALUS nedopMaIusImMu.
80 [Iedopmanust u Kakumu myTsiMu oCcyiecTBIsieTCsl iacTudecKas
peKpUCTaIU3aIus nedopmarusn? OxapakTepu3ynuTe MI0CKOCTH
HampaBJIeHUs CKOJIbXeHUs. UTo Ha3bIBaeTCA
BOMHHUKOBaHHEM?
81 [ledopmanus u KakoB MexaHU3M Ij1acTHYECKOM nedopmanun?
pEeKpHUCTAIIIN3ALUS OO0bscHUTE, TOYEMY IUCIOKALUK O0JIEeTYaroT CABUT B
KPHUCTAJUTMYECKON penieTke?
82 [ledopmanust u [Touemy 111 IBYOKEHUS TACTOKAITUN HEOOXOMUMBI
pEeKpHUCTAIITN3ALUS 3HAYUTEJIbHBIC yCUITUS?
83 [ledopmanust u Kak pucrnokanuu B3auMOIEHCTBYIOT MEKIY COO0M?
pEeKpHUCTAIIIN3ALUS
84 |[ledopmanust u Kaxk nucnokanuum B3auMOAEHCTBYIOT C MPEMATCTBUSAMH U
pEeKpHUCTAIIN3ALUS MOCTOPOHHUMHU BKJItoueHussMU? [louemy rpanuiisl 3epex

SIBIISTFOTCSI IPETIITCTBUEM JIJIST ABUKCHUS JUCIIOKAITHIA?
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Hedopmarius u
PEKPUCTAITH3AIHS

Kaxk n3meHstorcst cBoMCTBa METaJIa MPH MJIACTUYECKOM
nedopmarnuun? KakoBbl NpUYHHbBI YIIPOYHEHHSI METAJIIOB
B IIPOIIECCe TUIACTHIECKON aedopmaruu?

86

Hedopmarius u

Kak m3mensiercs ATOMHO-KPHUCTAJNIMYCCKOC CTPOCHHC,

pEeKpHUCTAIIN3ALUS MakKpo- ¥ MUKPOCTPYKTypa npu aedopManuu?
87 |dedopmanust u UYro Ha3pIBaeTCs TEKCTypoi nedopmarun?
pEeKpHUCTAIITN3ALUS
88 |ledopmanust u Yto Ha3BIBACTCS OTIBIXOM, ITOJIMTOHU3AIMCH 1
peKpUCTaIU3aIus pexpuctamnuzanuei? Kak n3aMeHst0Tcs: CBOMCTBa
HaKJIEMaHHBIX METAJUIOB IIPU 3TUX Ipoueccax?
89 [ledopmanust u UTo Ha3bIBAETCS PEKPUCTATUIM3ALMOHHBIM OTKUTOM? Ero

pEeKpHUCTAIIN3ALUS 3aJa4yu.
90 | Aedopmarius u Kaxk n3meHstoTcst BO BpeMs peKpuCcTalIn3auu
pEeKpHUCTAIITN3ALUS IUIOTHOCTD JUCIIOKAIUI ¥ TOHKAsi CTPYKTypa METaJIoOB U
CILIaBOB?
91 | Aedopmarius u Ot kakux (paKkTOpOB 3aBUCUT BEIUYMHA 3€pHA

pEeKpHUCTAIIIN3ALUS

XOJIOHOIe(hOPMUPOBAHHOTO METAJLIA TIOCTIE
PEKPHUCTAILTU3AIMOHHOTO OTKUTA?

92

Hedopmarius u
PEKpUCTAIITH3AIHS

UYro HazpIBaeTCs ropsueit aedopmanmeii?

93

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBa ¢u3suueckasi CylHOCTb NOABJIECHUS HA KPUBBIX
OXJIAXKIEHHE — HArpeB CUCTEMbI «PACIUIaB — KPUCTAJIIbI
MeTaljay) TOPU30HTAIBHBIX Y4aCTKOB?

94

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

[Touemy HambobILIEE PACTIPOCTPAHEHUE B KAUYECTBE
KOHCTPYKIIMOHHBIX MaTe€pHasiOB MOIYYHIN CIUIaBbI?

95

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

OTpakaeT JId TEPMUH «CIIIaB» 0COOEHHOCTH CTPOCHUS U
TEXHOJIOTUU MOTy4YEHUSI MHOTOKOMIIOHEHTHOTO
KOHCTPYKIIMOHHOTO MaTtepuana?

96

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBa HE00X0TMMOCTH MMOCTPOCHUS JUArpaMm
cocTosiHus cru1aBoB? KakoB MpUHIMI UX TOCTPOEHUS?

97

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B ueMm paznudmne MexaHU3MOB 3BTEKTHYECKOTO U
3BTEKTOMIHOTO MPEBPALLICHHI?

98

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

[Touemy mpolriecc 3BTEKTUIECKOTO MPEBPAICHUS
JIByXKOMIIOHEHTHOTO CITJIaBa MIPUBOIUT K 00Opa30BaHUIO
TOMOTE€HHOU MEJTKOJIUCIIEPCHON cMecH 000rX
KOMITOHEHTOB CIljIaBa?

99

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoB npuHIUN MOCTPOCHUS JUArpaMM COCTOSTHUS
TPEXKOMITIOHEHTHBIX CILIaBOB?

100

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Yro HazpiBaeTcs Ga3zoit, KOMIIOHEHTOM, CTEIIEHBIO
CBOOOIBI, CHCTEMOM ?

101

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakuMu 0cOOEHHOCTAMH CTPOEHUS U CBOMCTBAMH
00aialoT TBEpble PACTBOPHI 3aMEIICHHUSI, BHEPEHUS,
BblunMTaHUA? Kakoil pacTBOp Ha3bIBaeTCA
YIOPSIOUYECHHBIM?

102

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kak n3meHnsieTcsa mapameTp KpUCTaNIMYE€CKON PEeIIeTKH
pu 00pa30BaHUM PA3IUYHBIX TUIIOB TBEPABIX
pacTBOpOB?

103

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue ycrnoBus HEOOXOAMMBI JIJIS1 TOTO, YTOOBI
KOMITOHEHTBI 00pa30Bajii TBEPbIC PACTBOPHI 3aMEIICHHUS,
BHC/IPCHUS, BEIYUTAHUS?
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JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

OnuiuTe yCclIoBUs, IPU KOTOPBIX 00pa3yroTcs: a)
XUMHYECKUE COSIMHEHUSI C HOPMAIBHOM BaJICHTHOCTEHIO;
0) 2JIEKTPOHHBIC COSAMHECHUS; B) (ha3bl BHEIPEHUSI.

105

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue paznnuus cymecTByoT B CTpoeHuu a3
BHEPEHUS U TBEPAbIX PACTBOPOB BHEAPEHUS?

106

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue cymecTBytoT METOIbI IOCTPOCHHUSI TUarpaMm
COCTOSIHUS?

107

JlnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B yewm 3akitouaroTcs S3BTEKTHUECKOE, TIEPUTEKTHUECKOE,
MOHOTEKTHYECKOE MpeBpalieHus?

108

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B 4yem cocTodT 3BTEKTOMAHOE U EPUTEKTOUTHOE
MpeBpaleHus?

109

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue (ha3pl HaxoAsTCs B paBHOBECHH B TOW MJTM MHOU
00JacTi IarpaMMbl WJIM Ha TOW WJIM WHON
TOPU30HTAIILHOW JIMHUU?

110

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kak onpeaennts XuMHUUYECKHUI COCTAB COCYILECTBYIOIINUX
¢a3? Urto Ha3bIBaeTCsI KOHOAON?

111

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Jnst yero npuMeHsieTcs mpaBUiIoO pbiyara?

112

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakas cBsI3b CyIIeCTBYET MEXTY BUIOM JTHATrPAMMBI
COCTOSIHMS Y CBOMCTBAaMHU CILIABOB?

113

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue reomerpuueckre 0COOEHHOCTH MO3BOJISIOT
n300paxkaTh COCTaBbl TPOMHBIX CIUIABOB C TIOMOIIIBIO
KOHLIEHTPALIMOHHOTO TPEyToJbHUKA?

114

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kak onpenensieTcss XUMUYECKUN COCTaB TPOMHBIX
CILIaBOB?

115

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

PacckaxuTe npaBuio pbyara v MpaBuiIo IIEHTa TAKECTH
B TPOMHOU CHCTEME.

116

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B yewm 3akitouaeTcs 3aKOH O COMPHUKACAIOIINXCS
MPOCTPAHCTBAX COCTOSIHUSA?

117

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Yro norumaetcs mox Audy3uoHHBIM 1
6e31nbhy3nOHHBIM MEXaHU3MaMHU KPUCTAIUTH3aun?

118

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B kpucramnax kakux (a3 BO3MOKHO 0Opa3oBaHue
BHYTPUKPHUCTAITAYECKOM JIMKBALIU?

119

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBa nmpuunHa BO3SHUKHOBEHUSI I€HAPUTHOM
JTUKBaIMKU? YKazarhk criocod 00phObI C HETO.

120

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Yto moHMMAETCs MO/ IPSAMOI M 0OpaTHON 30HATBLHOM
JIMKBallMed 1 KaKOBbI IPUYHMHBI €€ BOSHUKHOBEHUSA?

121

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBa pois mpUHIIHIIA OPHEHTAIIHOHHOTO H Pa3MEPHOTO
cootBeTcTBUsl KoHOOEeBCcKoTO-/[anKoBa B (pa3oBbIX
NPEBPAIICHHUSIX B TBEPIOM COCTOSTHUU?

122

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBbl 0COOEHHOCTH MapTEHCUTHOTO MPEBPAIICHUS B
ciuiaBax?

123

Kenes3o u ero ciiaBel

Kako#t meTamn 6osiee IIMPOKO UCTIONB3YETCS B TEXHUKE —
JKEJe30 WIH aTFOMUHUI?

124

Kenes3o u ero ciiaBel

Kaxoii rpynmne MeTamioB COOTBETCTBYET KeJI€30 10
(bu3nYeCKUM CBOMCTBAM — TSXKEJIBIM MJTU JIETKUM,
TYTOIJIAaBKUM WJIH JIETKOTUIaBKUM?

125

Kenes3o u ero ciiaBel

Kakas u3 (a3, cogepxamux yriaepos, siBisieTcs: 6osee
CTaOMILHOM — IIEMEHTHUT WK rpaduT?
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126

Kenes3o u ero ciiaBel

B kakoMm 13 TBEpABIX paCTBOPOB yINIEpOJa B JKejIe3e
PacTBOPUMOCTH yITIEpO/a BhIIIE — B (peppUTE UITU
aycteHure?

127

Kenes3o u ero ciiaBel

Kakas u3 craneit umeer 6ojiee BEICOKYIO TBEPIOCTD B
PaBHOBECHOM COCTOSIHUU — JIOABTEKTOUAHAS UITU
3a3BTEKTOUHAS?

128

Kenes3o u ero ciiaBel

Kakue nerupyromiue 31eMeHTbl UCTIOIb3YIOT JUIs
MOBBIIEHUS] U3HOCOCTOMKOCTH, KOPPO3UOHHOM
CTOMKOCTH CTaJICH?

129

Kenes3o u ero ciiaBel

Kak Br1 npencrapmnsiere cede mporiece crapeHus cranu?

130

Kenes3o u ero ciiaBel

B kaxom (pa3oBOM COCTOSIHUM MOKET HAXOAUTHCS YTIIEPOA
B COCTaBe CILIaBa jkeie30—yriepon’?

131

Kenes3o u ero ciiaBel

[Touemy mpH yBeIMUEHUU COACPKAHUS YITIEpOa CBBILIE
2,14 % B crnaBe XKele30—yNIepo/] KaYeCTBEHHO
MEHSIOTCS €r0 CBOMCTBA?

132

Kenes3o u ero ciiaBel

MO>HO JT TIOJIYYHUTh CIUIaBbl, B KOTOPBIX YIIIEPOJ TIPH
conepxanuu Menee 2,14% Haxonurcsi B BUAE
rpaUTOBBIX BKIFOUCHU?

133

Kenes3o u ero ciiaBel

B dem, no Bamemy MHEHUI0, 3aKJIIOYAETCS MPUYMHA
CYIIIECTBEHHOTO BIUSHUS (OPMBI TPa)UTOBBIX
BKJIIOYEHUI HA MEXAHUYECKUE CBOMCTBA YYTYHOB?

134

Kenes3o u ero ciiaBel

B yem cocrout usnueckas CymHoCTh npolecca
MpeBpalIeHus 6€I0T0 YyryHa B KOBKHiA?

135

Kenes3o u ero ciiaBel

B kakoMm ciydae 1nieinecoo0pa3Ho 0TOSTHBATh
MMOBEPXHOCTHBIE CJIOM YYTYHHBIX AeTanen? Kakum
00pa3oM MOXKHO OCYIIIECTBUTH OTOETMBaHUE?

136

Kenes3o 1 ero ciiaBel

MoxxHo 11 TiepepabaThiBaTh KOBKUH YYTYH METOTaMH
XOJIOTHOTO U TOPSIYEro YIapHOTo Ae(POpMUPOBAHUS?

137

Kenes3o u ero ciiaBel

Kakue ayryHsl 0071a1a10T HAMTYYIITUMH JIMTCHHBIMA
cBOMicTBaMU?

138

Kenes3o u ero ciiaBel

Kakne Monudukanuy nuMeeT YucToe *Keye30 U B KaKux
TeMIEepaTypHbIX MHTEPBAJIaX OHU YCTONYHUBHI?

139

Kenes3o 1 ero ciiaBel

UYro HazpIiBaeTCs PEeppUTOM, ayCTCHUTOM, [IEMEHTUTOM?
JlaiiTe KpaTKyI0 XapaKTepUCTUKY ITUX (a3.

140

Kenes3o u ero ciiaBel

Kak paznuuarorcs nmo CTpykrype cTajiv U YyTyHbI?

141

Kenes3o u ero ciiaBel

Kakue O0p1BaroT uyryHs1? Uem otauvaeTcst O€bIi 4yTryH
OT ceporo?

142

Kenes3o u ero ciiaBel

Kaxk nonyuarot koBkuit yyryn? Ero crpoenue, cBOMcTBa U
Ha3HaueHUeE.

143

Kenes3o u ero ciiaBel

Kaxk nomnyuarot BeicokonpouHblii 4yryH? Ero crpoenue,
CBOMCTBA U Ha3HAYECHUE.

144

Kenes3o u ero ciiaBel

B ueMm cocTosT 001IHe 3aKOHOMEPHOCTH 00pa30BaHUs
ayCTeHUTa MpU Harpese?

145

Kenes3o u ero ciiaBel

UTo Ha3bIBa€TCS MEPETPEBOM U TIEPEKOTOM?

146

Kenes3o u ero ciiaBel

KakoBbl 0cOOEHHOCTH MPEBpALCHHSI TEPEOXIIAXKACHHOTO
ayCTEHHTA NP HETIPEPHIBHOM OXJIaKICHUH?
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147

Kenes3o u ero ciiaBel

KakoBbl 0COOEHHOCTH pacmaja ayCTeHUTa BO BCEX
TEeMIIepaTypHBIX 30HaxX: AU HYy3MOHHOTO,
MPOMEKYTOUHOTO (OeitHUTHOTO), 6e311bPy3nOoHHOTO
MpeBpaIICHUI?

148

Kenes3o u ero ciiaBel

Kak BnusitoT JIerupytoniye 3MeMeHThI Ha OJI0KEeHHE
KpuTH4eCcKuXx Touek Al, A3, Ha MAPTEHCUTHBIE TOYKH,
YCTOMYMBOCTH NEPEOXIIAKIECHHOTO ayCTEHUTA?

149

OCHOBBI TEXHOJIOTHHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayIn

Ha3zoBure TexHonmornyeckue (hakroppl, KOTOPHIEC BIHSIOT
Ha IPoIIecc TepMOOOPaOdOTKH.

150

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kako#t Bus TepM00OpabOTKH — OT)KHT WJIH 3aKaJika —
rapaHTHpyeT 0ojiee PaBHOBECHOE COCTOSTHUE CTaH?

151

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

Kakas ctans umeeT O01bIIHIA pa3Mep 3epHa — ¢
3epHUCTOCTHIO 5 min 10 6amoB?

152

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

[Ipu kakoil CTPYKType CTAJIM €€ MPOYHOCTh BBIIIE — MPU
KPYITHO3EPHUCTON MJIN MEJTKO3EPHUCTOM?

153

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayn

MOo>HO T TPUMEHSATH CTAJIbHOE U3JIETUE Cpa3y MocCye
€T0 3aKaJKU?

154

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

Kakoe u3nenrie MOKHO 3aKajuTh — U3 CTaJH C
conepxkanueM yniepona 0,1 wnm 0,5 %? ITouemy?

155

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kakue nerupyroiue 3JeMeHThI YIIPOUHSIIOT CTallb
CUJIbHEE — T€, KOTOpPbIE 00pa3yIoT KapOuIbl WM TBEP/IbIC
pacTBOPBHI € yIIepoaom?

156

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

YerpaHsieTcs i IPY OTXKUTE JIMKBAIUS PUMECEH?

157

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

MOKHO T HOpMaJIU3aIUIo CTajlel MPUMEHSITh BMECTO
3aKaTKu?

158

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kakas 3akanounas cpena — Boja UM Macio —
obecrieunBaeT 60Jiee BEICOKYIO CKOPOCTh OXJIaKICHHS
n3aeius’?

159

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Jlnst kakux mu3nenuit 6osee BakHa MPOKATMBAEMOCTh —
JUTSL IeTaJICH MTAPUKOTIOAIIMITHUKA WITH JUTSI CTATbHBIX
00aTOB?
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160

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kaxoii Bug oTIycka — BBICOKUM, CPETHUM WIIH HU3KUI
— o0ecrieynBaeT MOBBIIICHUE TIPEIeia yIPYyroCTH CTaiu?

161

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

MO:KHO JIM UCKYCCTBEHHOE CTapEHUE CUUTATh BUIOM
oTmycka?

162

OCHOBBI TEXHOJIOTHHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

B kakux ciydasx Bel npuMeHnIn ObI MOBEPXHOCTHYIO
3aKaJIKy CTaIbHBIX JeTaneil TBY — B equHUYHOM Win
MacCOBOM MPOU3BOACTBE?

163

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

[Tpoucxonsat nu ¢azoBbie MPEeBpaLLICHUS B
MOBEPXHOCTHOM CJIO€ CTaJIH MPU €€ LIeMEHTaIuu?

164

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

[Tocne kakoro Buaa XUMHUKO-TEPMHUUIECKONH 00pabOTKH
CTaJIM — LEMEHTAI[MN U a30THPOBAHUS — BBIIIIE
M3HOCOCTOMKOCTh MOBEPXHOCTHOTO CIOS?

165

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayn

Kakoit BuJT XUMUKO-TEpMUYECKON 00pabOTKH cTamm —
[IMaHUPOBAHHE WIIH [IEMEHTAIUS] — BBITIOJHSACTCS TIPH
Oosee HU3KOHM Temmeparype?

166

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Yewm ommmuaercs nud@py3noHHOE XpOMUPOBAHHUE OT
rajabBaHUYECKOTO?

167

OCHOBBI TEXHOJIOTMT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kaxo#t Buz 00myueHus MPUMEHSIOT JIJIsl pPa3orpeBa
MOBEPXHOCTHU CTATBHOTO U3AETUS TPU
XUMHUKO-TEPMUYECKON 00paboTKe — PEHTIEHOBCKOE MITH
Ja3epHOE U3NydeHue?

168

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kak BnusitoT jierupytoniye 31eMeHThl Ha
MPOKAJIMBAEMOCTh CTaIN?

169

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

JaiiTe onpeneneHre OCHOBHBIX ONEPAIMi TEPMUYECKOU
00pabOTKH: OT)KUTA, HOPMATH3AIIUN, 3aKAJIKH.

170

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kakue cymiecTByoT pa3HOBUAHOCTH OTXKHUTA U JJISl YETO
OHU TIPUMEHSIOTCS?

171

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kakue criocoObl 3aKaiKky Bbl 3HAETE U B KAKUX CITydasx
OHU MIPUMEHSIOTCS?

172

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

OT 4ero 3aBUCHUT MPOKATUBAEMOCTb CTAJIM U KaKOBO €€
TEXHOJIOTUYECKOE 3HaUeHUEe?
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173

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Urto HazbiBaeTcs oTnyckoM ctanu? Kakue 3anaun
OTITyCKa, TEXHOJIOTHS NpoBeAcHus? Kakue cTpyKkTypHbIe
W3MEHECHHS TIPOUCXOMST MPHU OTITyCKe? YKaKUTE BUJIBI
OTITyCKa.

174

JlernpoBaHHbIE CTAIHN U
CILIaBbI

KakoBbI NpyHIIUITBI MAPKUPOBKH CTaIEH?

175

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kakue coBpeMeHHbIE TEXHOJIOTHUU MOTYy4YEeHUs cTasieil Bol
3Haere?

176

JlernpoBaHHbIE CTAIHN U
CILTIaBbI

[Touemy ctanu mapok AC11, AC12HX, AC40 Ha3bIBatOT
aBromMaTHbIMU? Kakoil MHIEKC B MapKe yKa3bIBA€T HA
TEXHOJIOTHUIO U3TOTOBICHUS AeTaIeh?

177

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[Touemy yCTOMYHUBOCTH CTAIM K BO3/ICHCTBUIO
KOPPO3HOHHBIX CpPeJl MOBBIIIAETCS MPU BBEICHUH B
COCTaB JIETHUPYIOIINUX 3JIEMEHTOB?

178

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kakue nerupyromiue snemeHTsl Bbl Obl BBIOpau 11
MOJTYYEHHS] KOPPO3ZHOHHO-CTOMKUX CTajen?

179

JlernpoBaHHbIE CTAIHN U
CILTIaBbI

Kakue nokazarenu craneil UBMEHSAIOTCA B JIyUIIYIO
CTOpPOHY B MpoIiecce 00pabOTKH, Ha3BaHHOM
TEPMHUUYECKUM YIydlIeHHEeM?

180

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[Touemy 3¢ heKTUBHBIMU CpelaMu JIsl TEPMOOOPAOOTKH
CTaJIEH SIBISIOTCS C)KUKEHHBIE Ta3bl?

181

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Yto He0OX0MUMO TIPEATIPUHSATD JIJIs1 TOBBIIICHUS
W3HOCOCTOMKOCTH CTAJILHBIX IeTajieh?

182

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[Touemy B mporiecce TEpMOOOPAOOTKH U3MEHSIOTCS
pa3Mephl CTATBHBIX JIeTaIel M OHH MOTYT Pa3pyIIUThCs?

183

JlernpoBaHHbIE CTAIHN U
CILIaBbI

KaxoBbI kpuTepun BRIOOpa CTaJICH SISl M3TOTOBJICHHUS
PEXyIIEro MHCTpyMeHTa?

184

JlernpoBaHHbIE CTAIHN U
CILIaBbI

KaxkoB, no Baimiemy MHEHHIO, MEXaHU3M U3HAIIIMBAHUS
PEXYIHUX KPOMOK HHCTPYMEHTA sl 00paboTKu
METaJIOB, CIIJIABOB?

185

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak B Mapke OBICTPOPEKYIIEH CTalld yKa3bhIBAIOT
coJiepKaHue JIETUPYIOIINX 3JIEMEHTOB?

186

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kaxoii ierupytoiuii 37€eMeHT OpUAAET BEICOKYIO
HU3HOCOCTOHKOCTBH OBICTPOPEIKYIIINM CTAJISIM?

187

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[Touemy 1ienecooOpazHa MHOTOCTaIUHAS, a HE
OJTHOCTaUHAS TepMUYECKast 00pabOTKa PEXKYIIETO
WHCTpyMEHTa?

188

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kakum 00pazom 3aMeIsitoT MPOIECChl CTAPEHUS CTaICH,
UCIOJIb3yEeMBbIX JUISl U3TOTOBIIEHUS U3MEPUTEIHLHOTO
WHCTpyMEHTa?

189

JlernpoBaHHbIE CTAIHN U
CILIaBbI

MO>HO JTi U3TOTABIMBATh H3MEPUTEIIBHBIA HHCTPYMEHT
BBICOKOH TOYHOCTH M3 CIUIABOB HA OCHOBE ME/IH,
aJIFIOMUHUS, TUTaHA?

190

JlernpoBaHHbIE CTAIHN U
CILIaBbI

CrnenyeT a1 IpOBOAUTH TEPMUYECKYIO 00pabOTKy MaTpHITL
JUTSL IITAMIIOB TOpsiuero AeopMUpPOBaHUs IO BCEMY
CEYEHUIO MaTpHUILbI?

191

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[Touemy TsKEI0 HArPy>KEHHBIN UHCTPYMEHT
M3TOTABJIMBAIOT U3 CTAJIEH C MOBBIIIEHHBIM COJIEPKaHUEM
BOJIb(hpama?
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192

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak knmaccuunupyroTces JerupoBaHHbIE CTaTH?

193

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak BnusitoT Ierupyroiye 31eMeHThl Ha
MPOKAJIMBAEMOCTh CTaIN?

194

HBeTHBIe METAJJIbI U CITJIaBbI

Cy1ecTBYyIOT JIU IPUHLIUITHATIbHBIE OTJINYUS Y CIUIaBOB,
MOJTyYEHHBIX JINTHEM U METOJIaMU TTOPOILIKOBOM
MeTajurypruu?

195

HBeTHBIe METAJJIbI U CITJIaBbI

Bo3MoxHO 11 MeXaHUYECKOe N3MENBbYEHNE TBEPIBIX Tell
JI0 aTOMApHOTO YPOBHS?

196

HBeTHBIe METAJJIBbI U CITJIaBbI

Kakum metonom, o Bamemy MHEHHIO, MOKHO MOJTYYUTh
MOPOILIKH METAJUIOB C MUHUMAJIbHBIMH pa3MepamMu
qacTull?

197

HBeTHBIe METAJJIbI U CITJIaBbI

MO>KHO JIM UCKITIOUUTD OTIEPAIUIO CLICKAaHUS U3
TEXHOJIOTMYECKOTO [IUKJIA TOTYYSHHS U3IETUH U3
MOPOIIKOOOPa3HBIX METAJUIMYECKUX MaTeprasioB?

198

HBeTHBIe METAJJIbI U CITJIaBbI

Kakum MeTonoM monyyaroT ATMHHOMEPHbBIE U3AeNus U3
MOPOIIKOBBIX MAaTepraioB?

199

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbl OCHOBHBIE IPEUMYIIIECTBA KOMITO3UIITMOHHBIX
MaTepHuaoB, NOTYYEHHBIX METOJIOM MOPOIIKOBOM
METaJUTypriH, 10 CPAaBHEHUIO C JINTheM?

200

HBeTHBIe METAJJIbI U CITJIaBbI

HazoBute xapakrepHbie 0071acTH MPUMEHEHUS
CIICUEHHBIX MaTepHaJioB.

201

HBeTHBIe METAJJIbI U CITJIaBbI

Kax BrI o1ieHMBaeTe nepcneKTUBBI pa3BUTHUSA
MOPOIIKOBOM METAJUTYPTriy B MAITUHOCTPOCHUU ?

202

HBeTHBIe METAJJIbI U CITJIaBbI

HazoBuTe npupoaHbie HCTOUHUKHU CHIPbS AJIs MOTyUEHUs
ATIOMUHMUSL.

203

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy 3aBoABI MO BBITJIABKE aJTIOMUHUS PACIIONOKEHBI B
SHEPrOHACHIIICHHBIX pailoHax?

204

HBeTHBIe METAJJIbI U CITJIaBbI

B dyem npudmrHa BBICOKON KOPPO3UOHHOM CTOMKOCTH
aTIOMUHUA?

205

HBeTHBIe METAJJIbI U CITJIaBbI

Kaxkumu MeTogamMu MOBBIIAIOT IDIACTHYHOCTD
ATIOMHAHUS ?

206

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbI MeXaHU3MBI YITPOYHEHHSI CTUTABOB AJTFOMUHHS
TePMUYECKON 00pabOTKOH?

207

HBeTHBIe METAJJIbI U CITJIaBbI

[ToueMy CHITYMHUHBI OTIIMYAFOTCSI XOPOITUMH JTUTHEBHIMHU
cBOMicTBaMH?

208

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy antoMuHUEBbIE aHTUGPUKIIMOHHBIE CIIJIABBI
MPEINOYTUTEIbHEE HCIIOIb30BATh B BUE MOKPHITUN?

209

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy crutaBbl MEIU C IIMHKOM MMEIOT 00JIee BHICOKHE
MEXaHUYECKUE U TEXHOJIOTHYECKHE CBOMCTBA I10
CPaBHEHUIO C UCXOJHOU MebI0?

210

HBeTHBIe METAJJIbI U CITJIaBbI

HazoBute Hanbonee pacripocTpaHeHHBIC MAPKH JIATYHEH.

211

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy natyHu U GpOH3bI HEKOTOPHIX MapOK
XapaKTepU3yKTCS BBICOKOM H3HOCOCTOMKOCTBIO U
HU3KUM KO3(POUITMEHTOM TPEHUS?

212

HBeTHBIe METAJJIBbI U CITJIaBbI

Ho kakoii npuunHe criaBbl HA OCHOBE MEAN
OTPAaHUYEHHO HMCTIOIB3YIOT B KAY€CTBE MTPOBOJHUKOBBIX
MarepuagoB?
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213

HBeTHBIe METAJJIbI U CITJIaBbI

Kak M0KHO TTOBBICHTH 00pabaThIBAEMOCThH MEIHN
PEXKYIITIM HHCTPYMEHTOM?

214

HBeTHBIe METAJJIbI U CITJIaBbI

Kaxue mapku 6pon3 Bam uzBecTHbI?

215

HBeTHBIe METAJJIbI U CITJIaBbI

KakoB nmpuHUIHI MapKUPOBKU METHBIX CIIJIaBOB?

216

HBeTHBIe METAJJIBbI U CITJIaBbI

B ueM nmpuurHa 6osiee BBICOKOM 1O CPaBHEHUIO C
JKEJIe30M TeMIIepaTyphl MIaBJICHHS TyTOIIaBKUX
METaJIOB?

217

HBeTHBIe METAJJIBbI U CITJIaBbI

Kakue TyromnnaBkue MeTaIbl UCIIONB3YIOT IS
MOJTyYEHHS TETTEPOB?

218

HBeTHBIe METAJJIbI U CITJIaBbI

Kak cBoiicTBa TUTaHa 3aBUCAT OT COJIECPKAHUS B HEM
puMeceit?

219

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy B cocTaBe ciiaBa MarHui TepsET CBOU
nupodopHbIE CBOMCTBA?

220

HBeTHBIe METAJJIbI U CITJIaBbI

Kakne MeTo1b1 TOBBIIIEHUSI KOPPO3UOHHOW CTOMKOCTH
MarHus 1 CIUIaBOB Ha ero ocHoBe Brl MoxeTe
MPEIJIOKUTH?

221

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy crutaBel THITAa 6a00MTOB UMEIOT BBICOKYIO
MU3HOCOCTOHKOCTh B COUCTAHHU C HU3KUM
K03 UIIUEHTOM TPECHHS?

222

HBeTHBIe METAJJIbI U CITJIaBbI

B dyem npuurHa MOBBIIEHNUS] K3HOCOCTOMKOCTH
0a00UTOBBIX BKJIQABIIICH IPH YMEHBIIEHUN UX
TOJIIUHEI?

223

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbI OCHOBHBIE TOCTOMHCTBA OEPUILITUS KaK
KOHCTPYKIIMOHHOTO MaTtepuana?

3aoanus 013 camocmoamenvHoil padbomot 0OyuaOWUXCcaA:

Ne Pazgen nucuuninHbl 3amaHus 1J1s1 CAaMOCTOSATEJIbHOM PadoThI
1 |2Kene3o u ero cruiaBbl Haueprtute auarpammy xene30-yriepos B 000ux
BapUaHTAaX: JKEJIe30-IIEMEHTHT U JKeJe30-Tpadur.
PaccraBbre (a3bl, HaxoIAIIMECS B PABHOBECHH B PAa3HBIX
o0macTsx.
2 |ene3o u ero CruiaBbl Kakue ¢a3oBbie npeBpaIlieHuu NPOUCXoAsT Ipu

MEJUICHHOM OXJIaK/I€HUH (HAarpeBe) CIUIABOB CUCTEMBbI
Kene3o-1ieMeHTuT, cogepsxkamux 0.3; 0.8; 1.2; 3.0; 5.0%
yrepona?
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5. ®OH/JI OIEHOYHBIX CPEJACTB JJ151 TPOBEJAEHUS
MPOMEKYTOUYHO ATTECTALIMYA OBYYAIOLIAXCS MO
JTUCHMUIIIAHE

Ornucanue nokaszareyiei, KpUTepuu OLICHUBAHUSI KOMIIETEHIIUI U ONMHUCAHUE KAl
OILICHUBAHUS OCYIIECTBISIFOTCSI B COOTBETCTBUH C [lonokeHneM 0 0aibHO-pERTHHTOBON
CUCTEeMeE OIICHKH Pe3yJIbTaToB o0ydeHwus cTyaeHToB no aucuuruiuHe ([Tpukas Ned2 ot 04.04.2014
«O0 yTBepKICHUU TOJOKECHUS « PEUTHHT TIO TUCIIUTLITHHEY).

J151s o1leHMBaHMSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
00yJaroIMXcsl UCTIONB3YIOTCS ciieaytonue kKputepun 1o 100-0amipHOM mIKane:

1. dopmynupoBaHHEe MPEACTABICHHON HH(OPMALIUU B BHJIE TIPOOJIEMBI;
2. Ilpennoxenne crocoba pemeHus mpooIeMBbl;

3. OGocHoBaHue crioco0a pemieHus mpooJIeMbl;

4. JleMoHcTparus criocoba penieHus: mpooIeMBbl.

O1ieHUBaHME OCYIIECTBIAETCS MO CIEAYIONIEH IIKAJIE:

100-6amipHas mkana Pesynbrar ocBoeHuUs
meHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTKo HE BBIpAKEH
71-100 Kputepuii BeipaxeH 4eTKO

JU1s OLleHUBAaHUS CUTYAallMOHHBIX 33JaHUH HCIIOIb3YETCs CIEeIyIOIas IIKaja:
100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyaronuiics He MOXKET chopMynupoBaTh MpodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyuaronuiics GopMynupyeT MOCTaBICHHYIO 3a/1a4y, Y HETO
c(hOpMHPOBaHBI N30JIUPOBAHHBIC 3HAHUS H YMEHUS, OTHAKO

OTCYTCTBYIOT MHTETPHPOBAaHHBIC TIOHATHS U HABBIKH, B
pe3ynbTare 4ero JOMyIIeHbl OUTMOKY B PEIICHUH U 3aJJaHHe
31-50 HE BBINOJIHEHO

3aJJaHKE BBINIOJHEHO, 00yYarOMUACs IPUMEHSET 3HAHUS
JUISL PEUICHHUs TIOCTABICHHON POOIEMBbI, OJJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIIUH, BCICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
51-80 CHOCO0O0B pelIeHus 3a/1a4u

3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuics Jerko
JIEMOHCTPHUPYET CBOIO KOMIETEHTHOCTH 110 IaHHOMY

81-100 BOIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJIAOIIMEC OLICHUTDH pe3y.TH>TaTI>I O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.

[lepeyenb KOMIIETEHIMI U 3TANbl KX GOPMHUPOBAHUS MPUBEACHBI B ClIEAYIONIEH TabuIIe:
Jrtansl popMHUPOBAHMA

N Hugp Komnerenuus KOMIIETCHIUH
1|OIIK-2 Cnoco0eH IpUMEeHSITh 4. Tepmuaeckast oOpaboTKa
oOIIenH)KeHepHbIe 3HAHNSA B YIIIEPOAVCTHIX CTaNEH.

npohecCHOHATFHON ASITENFHOCTH
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2|OIIK-7 Cnoco0eH HCToIh30BaTh 4. Tepmuaeckast 0OpaboTKa
COBpPEMEHHBIE TTOJIXOIBI H METO/IBI YIJIEPOJTUCTHIX CTaJICH.
peieHus NpoQecCHoHaIbHbIX 3a/1a4 B
o0acTy aBHAIMOHHON U
PaKeTHO-KOCMUYECKON TEXHUKH

3|0IIK-3 Croco0eH MPUMEHSITh METOIBI 4. Tepmuaeckast 0OpaboTKa
MaTeMaTHYeCKOTO aHaJIN3a, YIJIEPOJTUCTHIX CTaJICH.
MOJICTIMPOBAHUS U
9KCIEPUMEHTAILHOTO HCCIIEIOBAaHMS B
npodeCCUOHATBHOM JesITeTbHOCTH

KoMmuiekT THIOBBIX MHANBUIYAJIbHBIX 3aJaHUI

N Pazgen pucuuniaunbl | O0bem, yacoB HaumeHOBaHMe THIIOBOIO 3aIaHUS
1 | ATOMHO-KpUCTAIIITNYECK 6 WHauiupoBaHue KpUcTaIorpa@uyueckux
0€ CTPOEHHUE TBEPJIBIX MJIOCKOCTEW M HampaBiIeHUN
Ten
2 | AnarpaMMbl COCTOSTHUS 6 JlnarpaMMbl COCTOSTHUS
METaTUIECKIX CUCTEM
Hroro: 12

Conep:kaHue TUIOBBIX 3aJaHUI
1.2.1. HuannupoBanue KpucTaIorpaguyecKux miockocre u Hanpasjaenuil (CPC: 6)

Temaruka: [IpoBecTn MHIUIIUPOBAHUE KPUCTAIUIOTPahUUECKUX TUIOCKOCTEH U
HaNpaBJIeHUI B COOTBETCTBUU C BAPUAHTOM.

Tun: Jlomaninee 3agaHue

Ipukpensiennbie paiijabi:

NununupoBanue KpucTamuiorpaguyecKkux mIOCKOCTeW u HanpaBieHui.doc,
NunuuupoBanue KpuctamuiorpadudecKkux MmIoCKOCTe u HanpaBiaeHuid. pdf

1.5.1. [dmarpammsbi coctosinus (CPC: 6)

Temaruka: 1. Pacumdpoats quarpaMMel cocTosiHU# (omnpeaesnenue a3 u
CTPYKTYPHBIX COCTABIISIOLINX B JIFOOBIX 00IACTIX ABOMHBIX JHATPAMM).
2. HayuuTbcs OIB30BaTHCS MIPABUIIOM (a3 M MIPABUIIOM OTPE3KOB IPH
NOCTPOEHUH KPUBBIX OXJIAKICHUS U ONPEACICHUN KOJTUYECTBEHHOTO
cooTHomeHHs (a3 /yis M00BIX CIIIIABOB.
3. Onpenenars mpouecchl, IPOUCXOIALINE Ha TMHUIX AUAarpaMMbl
(JIMKBUAYC, COMUIYC, IBTEKTUUECKAs JTUHUS, TUHUS MTPEIeIbHON
PacTBOPUMOCTH U TIp.), IPU OXJTKACHUU U HAaTPEBAHUU CILIaBa.

Tumn: JlomaliHee 3agaHue

IIpukpeniienHsble ¢aiJibl:
Huarpammsl coctostausi.doc, J{lnarpammer coctosiaust. pdf

Bonpockl K IPOMeKYTOYHON aTTeCTAallMKU
"MarepuanoseneHue”
1. Jk3ameH (3 cemecTp)
Ipukpensiennbie paian:  Dx3amed (3 cemectp).doc, Dk3amen (3 cemectp).pdf
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6. IEPEYEHHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJIVMOM JUIsI OCBOEHUSA
NTUCLUIIINHBI

a) Ocnoenas numepamypa:

* 1. MatepuanoBeneHue B MallmHOCTpoeHUH: YuyeOHoe nocobue / JImutpenko B.I1.,
Manyiinosa H.b. - M.: HUL] UH®PA-M, 2016. - 432 c.: 60x90 1/16. - (Breicuiee
obpaszosanue:bakanaspuatr (MATH)) (Ilepermnér 7b11) ISBN 978-5-16-010712-7 -
Pexxum noctyna: http://znanium.com/catalog/product/501197

2. MarepuanoBeieHue U TeXHOIOTus Marepuaios: Yueouuk / ['I1. @erucos, O.A.
TFapudymnmun. - M.: HUL] UHOPA-M, 2014. - 397 c.: 60x90 1/16. - (Bsicuiee
obpaszoBanue: bakanaBpuar). (meperuier) ISBN 978-5-16-006899-2 - Pexxum noctyna:
http://znanium.com/catalog/product/413166

3. OcHoBbI coBpeMeHHOT0 MatepuaioBeneHus: Yueouuk/O.C.Cuporkun - M.: HUL]
NH®PA-M, 2015. - 364 c.: 60x90 1/16. - (Beicuiee obpa3oBanue: bakanaBpuar)
(ITepemnér) ISBN 978-5-16-009335-2 - Pexxum nocryna:
http://znanium.com/catalog/product/432594

4. MarepuanoBeieHUE U TEXHOJIOTHs MaTepHuasoB [ DIeKTPOHHBIN pecypc]: yueOHUK st
0akanaBpoB By30B 110 MammHoCTpouT. crewl. / [.I1. detucos [u ap.]; mox pen.
[Il.®etucora; MAU (Ham. ucnen. yu-t). - U3a. 7-e, nepepad. u 10m.-DIEKTPOH.
TeKCTOBBIC U rpad. naH. - M.: FOpaiit, 2015. - 1 anexrpon.ont. auck (CD-R). -
(bakanaBp.ba3oBslii kypc) (DnekTpoHHbIE KHUTH U31-Ba "HOpaiT"). - DneKTpOHHbBIN
aHaJIOT MIEYaTHOTO U3aHusl. - 3arl. ¢ TUTya.3kpaHa. - [ISBN 978-5-9916-3327-7. Pexxum
noctyna ObC MAU:
http://elibrary.mai.ru/MegaPro/Download/ToView/993?idb=NewMAI2014
(OnexTponnslil nokymeHTt (turt: pdf, pasmep: 10164 K0))

5. AM. Hanbckwuii, u ap.; [log obm.pen. A.M. Jlansckoro. Texnonorus
KOHCTPYKIIMOHHBIX MaTepHaioB. YueOHoe mocolue JuIst By30B. — 2-€ u3J. mepepad. u
nom. — M., Mamnoctpoenue, 1990. — 352c¢.: ui.

6. Jlaxtun }0.M., JleontbeBa B.I1. MarepuanoBenenue: YueOHUK At BBICIIMX
TEXHUYECKHUX YUeOHBIX 3aBeIeHUH. — 3-e u3/., mepepad. u gom. — M.:
MammHoctpoenue, 1990 — 528 c.: nin. - ISBN 5-217-00858-X.
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0) /lononnumensnan tumepamypa:

* 1. Ilnmomxkuu B.B. MarepuanoBeaenue: yued.mocodue 1ist By30B — 2-€ U31I., mepepao.
u gon. — M.: U3znarensctBo FOpaiit, 2013. — 463 c. — Cepust: bakanaBp. ba3zoBblii Kypc. -
ISBN 978-5-9916-2480-0.

2. Anackun A.M. MarepuanoBeieHHE B MAIIMHOCTPOCHUN: YICOHHK 1)1 OaKaiaBpoB /
A M. Anpackun, O.C. Cenos, A.K. Orerunna, B.H. Knumos. — M.: 3garenscTBO
FOpaiir, 2013. — 535 c. — Cepusi: bakanaBp. YrnyOnennsiit kypc. - ISBN
978-5-9916-2867-9.

3. ®erucos I.I1. MarepuanoBeeHre U TEXHOJIOTHS METAUIOB: Y4eOl.1J1sl CTYJICHTOB
MAIIMHOCTPOMUT. criell. By30B. — M.: Beicmi. mik., 2001. — 638 c.: mi1. — [ISBN
5-06-003616-2.

4. Bomoros JI.B.TexHomorusi mpou3BOACTBA aBUAIIMOHHBIX METAJIJIOB: yue0.1mocodue st
CTY/ICHTOB aBHaIl. u Jap. TexH. By30B / /[.B. bonoros; MAU (Ham. uccnen. yH-T). - M.:
MAMW, 2015. - 107 c.: un. - bubnuorp.: c¢.104-105 (13 nass.). - ISBN
978-5-4316-0268-9. Pexxum noctyna 9bC MAU:

http://elibrary.mai.ru/Protected View/Book/ViewBook/1171 (3nexTpoHHBIN JOKYMEHT
(tum: pdf, pasmep: 21296 K6))

5. OCHOBBI TPOU3BOJICTBA aBHAITMOHHBIX MaTtepuaioB [Tekcr]: yue6.mocodue / I'.I1.
®etucos [u np.]; MAU (Toc. texH. yH-T). - M.: MAU, 1999. - 47 c.: un. - ABT. yKazaHbl
Ha 006opoTe TUT.J1. - bubnuorp.:c.46(12 Ha3s.). - ISBN 5-7035-2108-4. Pexxum noctyna
OBC MAMU: http://elibrary.mai.ru/ProtectedView/Book/ViewBook/425 (OnexTpoHHBIA
nokymeHT (turt: pdf, pazmep: 7556 Ko6))

6. KonaueB b.A., Enarun B.W., JIuBanos B.A. MeramioBeneHue u TepMuyecKas
00paboTKa MBETHBIX METAJIOB M CILIABOB. Y YEOHUK ISl BY30B. — 4-€ U3, mepepad. u
nom. — M.: MUCHC, 2005. — 432 c.

7. KonaueB b.A., Enarun B.W., JIuBanos B.A. MeramioBeneHue u TepMuyecKas
00paboTKa IBETHBIX METAJIOB M CILIABOB. Y YUeOHUK ISl BY30B. —3-€ U31I., Iepepald. u
nmomn. — M.: «MUCHC», 1999. — 416 c.

8. Ap3zamacoB b.H. MarepuanoBenenue. Yueonuk s By3oB / b. H. Ap3amacos [u ap.].
— 5-e u3n., crepeorun. — M.: MBTY um. H.O. baymana, 2003. — 648 c.: ui.

9. I'ynsaes A.Il. MerannoBenenue. YueOHUK IS BY30B. — 6-€ U31., iepepald. u gom. M.:
Meramnyprus, 1986. - 544 c.

10. T'ennep FO.A., Paxmiraatr A.I. MarepuanoBenenue. Metoasl aHanusa,
nmabopaTopHblie padOTHI U 337aun. Y 4e0.mocooue s By30B. —6-¢ U3, mepepad. u 1om. —
M.: Meramnyprus, 1989. — 456 c.: mi. — [ISBN 5-229-00228-X.

Meroanyeckue yka3aHus:

C.C. [Iumenos, I1.A. Hecrepos, U./I. Huzkun. Makpo- 1 MUKpOCTPYKTYPHBIM aHATIU3
MeTaIndecKnX ciiaBo. M., MATH, 2014 1.

C.C. [Iumenos, I1.A. Hecrepos, N.J1. Huzkun. Kpucrammuzanus coneit metainos. M.,
MATU, 2014 r.

C.C. TIlumenos, I1.A. Hectepos, U.J1. Huzkun. Tepmudeckas 00paboTKa yIiepoaucThIX
craneii. M., MATU, 2014 r.

C.C. Ilumenog, I1.A. Hectepos. UanunupoBanue kKpucramiorpadudecKux MmIoCKOCTeH
u Hanpasienui. M., MATH, 2014 r.

C.C. [lumenos, I1.A. Hecrepos. [Auarpammsl coctosiaus. M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hectepos. Pa3zpabotka TexHonmoruu tepmoodpadotku (ITO
BAPUAHTAM). M., MAUH, 2021 .
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7. HEPEYEHDb PECYPCOB
UH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM CETHU

«AHTEPHET», HEOBXOJINMBbIX

JJI1 OCBOEHUA

JUCHUIIIAHBI

Jlist obecriedeHnst 00pa3oBaTeNLHOTO Mpoliecca Mo TUCIUTUTHHE 00yYaronIMCst
MPEIOCTABISICTCS BOBMOKHOCTh KPYIIIOCYTOUHOTO TUCTAHIIHOHHOTO WHIANBUAYATHHOTO
JOCTYyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHUCTEMAM K3 JIF000# TOUKH, B KOTOPO UMEeTCs

AOCTYII K CCTU <<I/IHTepHeT».

HaumeHnoBaHue pecypca | HNHTEepHET-CCHIIIKA HA pecypce

"ZNANIUM.COM"

JHorosop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢
000 "3HAHUYM" C «18»12.2020 . mo «17»12.2021 r

http://znanium.com

Horosop Ne 36¢/027-1-3026-21 ot 22.12.2021 ¢ OOO
"SHAHUYM" C «15»12.2021 . no «31»12.2022 r

https://znanium.com/

Horosop Ne 36¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 . o «31»12.2023 r

00O "NU3nareancTBo Jla

Hl)"

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

e.lanbook.com

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 ot 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02. 2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

000 "DuexTponnoe W31aTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC
"JlerenpapHpie KHUTH"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO
"Onexrponnoe uzaarenbctBo FOPAUT" qst CIIO C
«04»12.2020 1. mo «03»12.2021

https://urait.ru/

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO
"Onexrponnoe uznarenbctBa KOPAUT" C «04»12.2020 1.
no «03»12.2021 r

https://urait.ru/
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Horoop Ne 027-1-3034-21 ot 03.12.2021r OOO https://urait.ru/
"Onexkrponnoe uzaarenbctBo FOPAUT" C «04»12.2021 1.
mo «03»12.2022 r

Horoop Ne 150-1-3269-21 ot 10.12.21 OOO https://urait.ru/
"Onexrponnoe uzaarenbctBo FOPAUT" niis CI1IO

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOQO "2OnexTpoHHOE
n3narenscTBo IOPAUT" noia CIIO

JuieKTpoHHas Oudamoreka MAU

OnexrponHas 6ubnuoreka MAU (cooctBerHocth MAN). |https://elibrary.mai.ru/MegaPro/We

JInnensuonnslii orosop Ne 0267-HNY-13 ot b
11.12.2013 . ¢ OO0 "ara Dkcnpecc "Ha IpaBo
HCIIOJIb30BaHMs Nporpammsl 111 OBM
ABTOMaTH3MpPOBAaHHAS MHTETPUPOBAaHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubanoTexn MAUN)

uekTpoHHast Onbamnorexka Koncopumyma apoxkocmMuueckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenne o co3nanuu Koncopimyma By30B Poccun
"HanumonanbHbI# 00bEeTMHEHHBIA a9POKOCMHUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTsuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo

buboaunoreka POPU

Bu6nuoreka POOU |http://www.rfbr.rw/rffi/ru/library

Ennnoe okHO 10cTyna Kk o00pa3oBaresibHbIM pecypcam
EnuHoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM |http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU |http://p01pred.c0m
00O "PYHOB"

Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHDB" C «07»12.2020 r. o «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHDB" C «03»12.2021 r. mo «02»12.2039

Jorosop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HannonanbHblii nugposoii pecypc "Pykont"

Joroop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
00O "HanumonanesHsrii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horoop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"Hammonanenerit iudpoBoii pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horoop Ne 027-1-1467-22 ot 09.06.2022 ¢ OO0 https://text.rucont.ru/
"Hanwmonanenerit iudpoBoii pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r
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oI'BY "PI'B"

JloroBop o npenocrasieHnn qocryna k HarmonaneHoit  |http://H30.pd

anekTpoHHol Oubnnoreke (HOB) Nel01/HOb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11.2023
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HIT HOUKOH

Cornamenne Ne 715 JIC-2011 ot 16.05.2011 o
corpynHudectse B Koncopuuyme HOMKOH C «16»
05.2011 r c aBTOMaTHYECKUM MPOTICHUEM

http://archive.neicon.ru

Hanuonansaas noamnucka Ha-2021 r ¢ POOU
T'ocynapctBennoro 3ananus Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com
Scopus- http://scopus.com
Elsevier-http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct,
https://www.elsevier.com/solutions/sciencedirect/content/
journal-collections,
https://www.elsevier.com/solutions/sciencedirect/content/
backfile-collections

Springer Nature-http://rd.springer.com,
http://www.springerprotocols.com

Maremarndeckas 0a3a naHaeix zbMATH:
http://zbMATH.org

American Chemical Society (ACS)-
https://www.acs.org/content/acs/en.html

American Institute of Physics (AIP)-
https://www.scitation.org/

American Physical Society- https://journals.aps.org/about
EBSCO Publishing (baza CASC)-
http://search.ebscohost.com

Cambridge University Press (CUP)-
https://www.cambridge.org/core

IEL n3narensctBa IEEE (Institute of Electrical and
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC kommnanun EBSCO- INSPEC

Institute of Physics (IOP) uznarensctBa IOP Publishing-
https://iopscience.iop.org/

MathSciNet American Mathematical Society-
https://www.ams.org’/home/page

Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a ganusix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/
Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

https://apps.webofknowledge.com
http://scopus.com

http://www.sciencedirect.com,
http://www.elsevierscience.ru/
products/science-direct,
https://www.elsevier.com/solutions
/
sciencedirect/content/journal-collec
tions,
https://www.elsevier.com/solutions
/sciencedirect/content/backfile-
collections

http://rd.springer.com,
http://www.springerprotocols.com
http://zbMATH.org
https://www.acs.org/content/acs/
en.html

https://www.scitation.org/

https://journals.aps.org/about
http://search.ebscohost.com

https://www.cambridge.org/core

https://ieeexplore.ieee.org

https://iopscience.iop.org/
https://www.ams.org/home/page
https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWWw.jstor.org
https://onlinelibrary.wiley.com
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Haunonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHus

Springer Nature: https://link.springer.com
1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexius )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc. https://www.dl.begellhouse.com/
https://www.dl.begellhouse.com/collections/6764f0021c0 |collections/

5bd10.html 676410021c05bd10.html

China Academic Journals (CD Edition) Electronic https://ar.cnki.net/ ACADREF
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF

Institute of Electrical and Electronics Engineers: https://ieeexplore.ieee.org/Xplore/h
https://ieeexplore.ieee.org/Xplore/home.jsp; ome.jsp; https://ieeexplore.ieee.org
https://ieeexplore.ieee.org

EBSCO. https://www.search.ebscohost.com/  |https://www.search.ebscohost.com/
INSPEC:

1. Ba3za mannaeix Academic Search Premier
2. baza mausbpix eBook Academic Collection
3. eBook EngineeringCore Collection

ORBIT Intelligence - 6a3a nanusix QUESTEL: https://www.orbit.com/
https://www.orbit.com/

SAGE https://journals.sagepub.com/ https://journals.sagepub.com/
Publication:

Wiley: https://onlinelibrary.wiley.com/ https://onlinelibrary.wiley.com/

8. METOMUUYECKUE YKA3AHMS 151 OBYUYAIOLIIUXCSI MO
OCBOEHMIO JTUCHUIIIUHBI

D¢ hexTUBHBIM CIIOCOOOM Pa3BUTHS TBOPYECKUX CIOCOOHOCTEW CTYCHTOB IPH U3yUEHUH
JTMCLUIUIMHBI SIBISIETCS CAaMOCTOsITeNIbHAs paboTa, KOTopas HalleJeHa Ha popadoTKy
CTy[CHTaMH MaTepHualia MPOLIEANINX KOHTAKTHBIX 3aHATUN U MOATOTOBKY K MPEACTOSLIIM
3aHATHSM.

CamocrosTenbHas paboTa CTYIEHTOB IPOBOAUTCS HMU B COOTBETCTBHH C COOCTBEHHBIMU
BO3MO)KHOCTSMU. MOXHO, OIHAKO, PEKOMEHJIOBATh IPYIIIOBOE N3yUEHHE MAaTepPHAaJIOB,
o0ecreynBarolee COBMECTHYIO pab0Ty HECKOIBKUX CTYICHTOB, YTO MOJIOKHUTEIBHO BIUSIET HA
KaueCcTBO MPOPaOOTKH MPOrpaMMBbI Kypca.

B T0 ke BpeMsi BBICOKas CTENIeHb YCBOCHHSI U3y4aeMON AUCIUILTUHBI TIOCTUTaeTCs IPU
MOCTOSIHHOM paboTe CTYAEHTOB HaJl TEKYIIIMM MaTrepuasaoM. B 3Toi cBsI3M KenareabHa
popaboTKa JEKIIMOHHOTO MaTepuaa B IeHb ero IPOYTEeHHUs, YTO TIO3BOJISET, BO-TIEPBBIX,
OIEepaTHUBHO (Ha CIIEAYIOIIEH JIGKIIMK) CHUMATh BO3HUKAIOIIME BOIPOCHI M, BO-BTOPBIX,
co3aaBarh Oarax 3HaHUN 1O AUCLUIUIMHE 3aJI0T0 IO IPOMEXYTOYHOM aTTecTaluu.

[Tpu moAroTOBKE K MPAKTUUYECKUM 3aHATHIM TaKKe HeoOXoauMa npopadoTKa JIEKIIHOHHOTO
Marepuaia. ITo MO3BOJIUT OCO3HAHO padOTaTh C MpeJIaraeMbIM MaTepHaioM IpenoaaBaTesieM
Ha MPaKTHYECKOM 3aHITHH, a, CIIEI0BATENIbHO, 3aKJIaIbIBaTh 023y METOAMK U MPUEMOB IIPU
peLIeHNH MPAKTUYECKHX 3a/1a4.

[Tpu u3yyennn marepuaia HeoOXOIUMO JeNaTh aKIEHT He Ha 3a3yOpuBaHUM MaTepHuaa, a
Ha MOHUMaHUE ero PU3NUECKON CYTH, YTO Pa3BUBACT MBIIIUICHUE U TIO3BOJISAET MOHSATH
METOIOJIOTHIO U3Y4aeMOM JUCIUTUINHBL.
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Jlexuu:

B xone neKIMoHHbIX 3aHATHI HEOOXOAMMO BECTH KOHCIIEKTHPOBAaHHE y4eOHOro Marepuasa.
OOparatb BHUMaHKE Ha KaTerOpHH, (OPMYITUPOBKH, PACKPHIBAIOIINE COJIEPKAHUE TeX HITH
UHBIX SIBJICHUH U IIPOLECCOB, HAYYHBIE BBIBOBI U PAKTUYECKUE PEKOMEH ALY,
XenarenbHO OCTaBIATH B pab0YMX KOHCIEKTAX MOJIA, T/I€ AeaTh IIOMETKH U3
PEKOMEHI0BaHHOM JTUTEPATYPhl, TONOIHSIOLINE MaTepHall MPOCITYIIAHHOM JIEKIIMH, a TaAKXKe
MOAYEPKHUBAIONINE 0COOYIO BaXKHOCTD TEX HJIM MHBIX TEOPETHUECKUX MOJIOKECHUH.
PexoMeHnyercs 3a1aBaTh IPENOAABATEI0 YTOUHSIOUINE BOIIPOCHI C LIETBIO YACHEHUS
TEOPETUYECKUX IOJIOKEHUN, PA3PEILICHNS CIIOPHBIX CUTYyalUi.

CBOi1 KOHCIIEKT JICKIIUH CIIEIyeT 10pabaThIBaTh, Aeias B HEM COOTBETCTBYIOIIUE 3aIIUCH U3
JUTEPaTypbl, PEKOMEHIOBAaHHOW IPENoaBaTesieM U MPEIyCMOTPEHHON paboueit
nporpamMmoii 1y padoueii mporpammbl qucturinabl (PITT).

Jl11 NOHMMaHKs MaTepuasa U KaYeCTBEHHOI'O €T0 YCBOCHUS PEKOMEHAYETCS TaKasi
[IOCJIEN0BATEIBLHOCTD U IIPOAOKUTEIIBHOCTD IEHCTBUM:

- MI3ydeHne KoHCIIEKTa JIEKIUH B TOT K€ JIeHb (rocie Jekiun): 10-15 MunyT.

- N3y4yeHne KoHCIIEKTa JIEKLUU 32 AEHb Nepe]l cienyromei gekiueit: 10-15 MunyT.

- Vzyuenue TeopeTHYecKoro Marepuaia 1o yueOHUKY M KOHCIIEKTY: 2 yaca B HEJElIIO.

- B Teuenue nenenu 1 yac paborathb ¢ IuTepaTypoil B Onbinoreke (3EeKTPOHHOM
OuoIMOTEKE).

Pexomenammu no paboTe ¢ IUTEPaTypoi 3aKITI0YAI0TCSA B HEOOXOIUMOCTH M3YUYEHUS
MH(POPMALIUH 110 U3y4aeMOW TeMaTHKE U M3JI0KEHHOH B yUeOHHMKAX, y4eOHbBIX IOCOOUSX,
NEPUOANYECKUX U3AAHUSX.

Pexomenyercs mocie u3ydeHus ouepeiHoOro naparpaga yueOHHKa BBITTOJIHUTH HECKOJIBKO
IIPOCTHIX YNPAXHEHUH Ha JaHHYIO TeMy. KpoMe Toro, oueHb M0JI€3HO MBICIEHHO 33JaTh
cebe creyromye BOIpOoCkl U MONpoOoBaTh OTBETUTH HA HUX:

- 0 yéMm 3TOT naparpag?

- KAKU€ HOBBIE MTOHATHUS BBEICHBI, KAKOB X CMBICI?

- YTO JaayT 3TU NOHATHS HA IPAaKTUKE?
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CeMuHapCKue 3aHATHU:
BaxxHoit cocTaBHON 4acThio y4eOHOTO Mpoliecca B By3e SBISIOTCS
CEeMHMHAPCKHE/TIPaKTUYECKUE 3aHATHs. [ImaHbl cCeMUHAPCKUX 3aHATUHN, UX TEMaTHKa,
pEeKOMEHyeMast TUTeparypa, 1ellb U 3a/1auu e€ u3yueHHs COOOIIAtoTCs MperoaBareieM Ha
BBOJIHBIX 3aHATUAX WK 6epytcs u3 PI1/I.
IToaroroBka K CEMMHApPCKOMY 3aHSTHIO BKJIIOUAET 2 dTana: |- — opraHu3aluoHHbIN; 2-1 -
3aKpeIrieHHe U YITyOJIeHne TeOpeTHUeCKUX 3HaHui. Ha mepBoM 3Tare cTyAeHT IIaHupyeT
CBOIO CAaMOCTOATENBbHYIO paboTy, KOTOpast BKIIIOYALT:
- ySICHEHHE 33aJJaHHs HAa CAMOCTOSTEIBHYIO padoTy;
- Mo00p PEKOMEHI0BaHHOM JTUTEPaTyphl;
- COCTaBJICHHE TUIaHa paboThl, B KOTOPOM ONPEAEISIOTCS OCHOBHBIE ITYHKTHI MPECTOSIICH
IIOATOTOBKH.
Bropoii rarr BKII04aeT HEOCPEACTBEHHYO IIOATOTOBKY CTy[eHTa K 3aHATuI0. HaunHars
HAJI0 C U3yYEHHs PEKOMEHIOBAaHHOM TuTeparypsl. Ha jgexiun o0bIYHO paccMaTpuBaeTcs He
BECh MaTepual, a TOJIbKO €ro 4yacTh. OcTajpHas €ro 4acTh BOCIIOJIHAETCS B IIpoLEcce
camocCTosATeNbHOU paboThl. Ocoboe BHUMaHHE MTPU ITOM HEOOXOIUMO 00paTUTh Ha
coziep)KaHue OCHOBHBIX TOJIOKEHUN U BBIBOJIOB, OOBSCHEHHE SIBJICHUH U (DaKTOB, YICHECHHE
IIPAKTUYECKOTO IPUIIOKEHUS pACCMaTPUBAEMBIX TEOPETUUECKUX BOIIPOCOB.
[Tpu HEOOXOMUMOCTH clieyeT 00paIIaThCs 3a KOHCYIbTallMel K npenoaasatento. Ha
CEeMHMHAape KaX/Iblif €ro y4acTHHUK JIOJDKEH OBITh TOTOBBIM K BBICTYIUICHHUIO TI0 BCEM
IIOCTaBJICHHBIM B IIJIAHE BOIIPOCAM, IIPOSBIATh MAKCUMAJIbHYIO aKTUBHOCTb ITPH UX
paccMOTpeHHHU. BrICTyIUIeHHE TOHKHO CTPOUTHCS CBOOOTHO, YOSAUTEIBHO U
apryMeHTHpoBaHo. [IpenosaBarens ciaenuT, YTOObI BHICTYIUICHHE HE CBOAMIOCH K
PENPONLYKTUBHOMY YPOBHIO (IIPOCTOMY BOCIIPOM3BEIEHUIO TEKCTA), HE IOIyCKAETCA U
IIPOCTOE YTEHUE KOHCIIEKTA.
ITpu moAroTOBKE K MPAaKTUUYECKUM 3aHATHIM, 00Y4arOIMMCs HEOOXOIUMO U3YyUYHUTh
OCHOBHYIO JIUTEPATYPY, O3HAKOMUTLCS C JOIOJIHUTEILHON JIUTEPATYPOH, HOBBIMU
nyOMUKaIMsIMU B IEPUOAMYECKUX M3AAHUAK: XKypHanax, razerax u T.1. [Ipu sTom yuectsb
PEKOMEHJIalNY TpenoAaBaTens 1 TpeOoBaHus yueOHOU mporpaMMel. B xozie moaroToBku k
MPAaKTUYECKUM 3aHATUSAM HEOOXOAMMO OCBOUTH OCHOBHBIC MOHATHS U METOAMKH pacyeTa
[IOKa3areiiel, OTBETUTh Ha KOHTPOJIBHBIE BOIIPOCHI.

ITonroroBka K 3a4€TaM U SK3aMEHaM:

[Ipu moaroToBke K 3a4€Ty MO JUCHUILIMHE 00ydaromuiics mpopadaTbiBaeT CoAepKaHe
JIEKUMH TI0 CBOEMY KOHCIIEKTY U 110 pEeKOMEHJOBaHHbIM yueOHukaM. Ha kaxplil Borpoc,
oOyyaromuiicst oM KeH Hamucarh IIaH OTBETa, KPAaTKO NePEeuUCIUTh U 3alIOMHUTh OCHOBHbBIE
¢akTbl, monoxkeHus. Ha sTamne nmoaroToBku K 3a4eTy oOy4arouiuiicst cucreMaTu3upyeT u
UHTETPUpPYET UH(OPMALIMIO, OTHOCSIIYIOCS K Pa3HBIM pas/iesiaM JeKIIMOHHOTO MaTepuara,
Jy4Ille MOHUMAET B3aUMOCBSI3b PA3INYHBIX (PAKTOB U MOJOKEHUNM JTUCIUILTNHBL, BOCIIOIHSIET
po0Oesbl B CBOMX 3HAHMSIX.

Bepcusi: AAAAAAHgpoM Kop: 000181829



MeTonuyeckre peKOMEHIAINH K 3a/IaHUSIM:

Brinonnenune qoMamHero 3ajaHus CTYACHTOM SIBJISIETCSI TOBTOPEHUEM, 3aKpEIUIEHUEM U
YCBOEHHEM MPOIIEHHOTO HA 3aHATHH MaTepHaa, MoJAroTOBKA K N3yUYEHHIO HOBBIX
BOIIPOCOB, PAaCIIMPEHUE U yIIyOneHne 3HaHUH, (POPMUPOBAHNE YMEHHUI U HABBIKOB.
[IpenonaBarens GopMyIupyeT AOMAIIHEE 3aJaHUE ONTUMAIBHBIM 110 00BbEMY U COEP>KAHHIO
C BOIpOCaMH Ui OOCYKJIEHHS U PaCUeTHBIMU 3a/1auaMH, Mperonaras IpeeMCTBEHHOCTb
nepexojia OT paHee U3y4eHHOTO K HOBOMY.

Tewmbl pedpeparoB, kak IpaBUIIO, MOCBSIIEHBl PACCMOTPEHUIO OJHOM MpobieMbl. O0bEM
pedepara MoxkeT ObITH OT 12 10 15 cTpaHHIl MAITMHOMUCHOTO TEKCTa. TeKCTOBast 4acTh
paboTsl cocTouT u3 Beenenwus, OCHOBHOM YacTH U 3aKITFOYCHHUS.

Bo BBeneHNM CTyIeHT KpaTko 000CHOBBIBAET aKTyalbHOCTh M30paHHOI TeMbl pedepara,
pacKpbIBaeT KOHKPETHBIE IIETTU U 33]]a4H, KOTOPbIE OH COOMPAETCs PEIIUTh B XO/I€ CBOETO
HEOOJIBIIOTO UCCIICOBAHMS.

B ocHOBHOI 4acTH MOAPOOHO pacKphIBAETCS COAEPIKaHUE BOIPOca (BOIPOCOB) TEMBI.

B 3akiioueHun KpaTko JOKHBL OBITH CPOPMYITHMPOBAHBI OTYYCHHBIE PE3YIBTATHI
MCCIIIOBAaHUSA U 1aHBI BBIBOJIBL. Kpome Toro, 3aKimo4eHne MOXKET BKIIOYATh MPEITI0KEHUS
aBTOpA, B TOM YHMCJIE U 110 JATbHEHIIEMY H3yUEHHIO 3aHHTEPECOBABILEH €ro MPOOIEMBI.

B cniricok nutepatypbl (MCTOYHUKOB M JIUTEPATYPHI) CTYIEHT BKJIIOYAET TOJIBKO Te€
JOKYMEHTBI, KOTOpbIe OH MCIOJIb30BaJ P HAIMCAHUU pedepaTta.

9. MIEPEYEHb NTH®OPMAIIMOHHBIX TEXHOJIOI U,
NCITIOJIB3YEMBIX ITPU OCYHIECTBJIIEHUU
OBPA3OBATEJIBHOT O ITPOLUHECCA 110 JUCIUIIJIMHE
JlucuunianHa OpeMHTUPOBAaHA HA MPUMEHEHUE KOMIIBIOTEPHOM TEXHKHU, pECypCcoB

nH(pOpMAITMOHHO-TEJIEKOMMYHHUKAITMOHHON ceTh "MHTepHeT", anekTponHoi oubamnoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOPMAITHH.

HpozpaMMHoe oﬁecneuenue, I/IHmepHem-pecypcu, JIeKmMpoHHble OubnuomeuHbvle CUCMEMDL:

a) [IporpammHoOe obecrieueHue:
1. Microsoft Windows.

2. Microsoft Office.

3. AntuBupyc ESET NOD32.
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10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

303 YVueOHas aymuTopus:

Aynutopusi, o0opynoBaHHasl yaeOHOM MeOeNbio Ha 56 TOCa0YHBIX MECT: CTOJIBI, CTYJIbSI JIJIst
oOyJaromumx; pabodyee MECTO JIJIsl IPEeToaaBaTelIs.

Tematuueckue cTeHALI — 6 IIIT.

Jocka aynutopHast — 1 mT.

Hactennsiit sxkpan - 1 mrt.

[TepeHocHO# KOMITIEKT MYJIbTUMEANIHOTO 000pynoBanus (HOyTOyk FujitsuSiemens Amilo
PI-1505, mpoexrop BenQ PB7200)

[lepeueHb MUIIEH3MOHHOTO IPOrPaMMHOTO 0OecriedeHHsl. PEKBU3UTHI MOATBEPKIAIOIIETO
JOKYMEHTa!

Microsoft Windows XP Home Russian(cuér-dakrypa NebC0922-05 ot 22.09.2006, ToBapHas
HakiagHas NebC0922-05 ot 22.09.2006)

Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 License No Level,
(mumensus Ne 49480690 ot 21.12.2011)

Antusupyc ESET NOD32 Smart security Business Edition (moroBop NeTr000330872 ot
08.02.2019 1)

301 JIaGoparopust MarepuanoBeneHne U TepMUIeckas 00padoTka:

Aynuropusi, o0opynoBaHHast yaeOHO MeOenbio Ha 18 mocagodHbIX MECT: CTOJIBI, CTYIIbS ISt
oOyJaromumx; pabodyee MECTO JIJIsl IPEToaaBaTelIs.

Hocka aynutopHast — 11iT.

[Torernmmometp «KCII» — 1 .

Becn1 ananmutnueckue «AJIB-200M»-1 mT.

[Teus «CHOJI» - 4 .

HNuctpymenTanbublii MUKpocKoni«bMMU-1» - 1.

[Teus maGoparopuast — 1mT.

[Mxad cymunbabiil «LTYII-2)» - 1mmT.

Camonncen «H-327» - 1.

[xad gyxooit nadboparopusiii «CHOJI» - 1.

Muxkpockon «Neophot» - 2 mT.

Onekrpudeckas neub «ET 2» - 1 mt.

[Teus maGoparopuast — 11mT.

[TorenumomeTp — 11T

Tepaomep — 21r.

Tsepaomep «TP 5006» - 1 mit.

Boabr™merp — 1.

Muxkpockon — 11iT.

Crnexrporpad «CII-51» -1 mT.

Muxkpockonn «MUM-7»» -7 mr.

[Tomuposmuk «Neris» -1 mT.

[TomupoBansHas mamuza «MP-2By - 1.

[Mxad BeITsHKHON «[TT2BHX) - 1 mT.
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Hpnnoxenne 1
K padoyeii mporpaMmMe TUCHHTLIMHBI
«MarepuanoBeeHue»

AHHoOTauus padoyeil MporpaMMal

Jucuunnuna "MarepuanoBenenue” siBisiercsa yacTthio "broka 1 Jucuuninuuel" qTucuuiinH
MIOATOTOBKH CTY/EHTOB 110 HalpaBieHUIO MoAroToBkyu 24.03.05 "[IBurarenu nerarenbHbIX
annaparoB". lucuuminza peanusyercd Ha CTynmMHO UHCTUTYTE "MOCKOBCKHUI aBUAlIMOHHOTO
MHCTUTYTA (HAIIMOHAIBHOTO UCCIIEIOBATEIbCKOTO YHUBEpcuTeTa)" Kadeapoi (kadeapamu)
TAOM.

JlucuuiuinHa HaresieHa Ha ¢popmupoBanue cienyromux komnerennuii: OIK-2, OIIK-7,
OIIK-3.

ConeprkaHne AMCUUIIIIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: U3YYEHHEM
aTOMHO-KPHUCTAJIJIMYECKOTO CTPOCHMSI METAJUIOB, BIUSHUEM €r0 Ha CBOMCTBA METAJIOB U
CIJIABOB U BBIOOPOM CIIOCOOOB M3MEHEHHS CTPYKTYPbI U CBOWCTB B 3aBUCHMOCTH OT
XMMHUYECKOTO COCTaBa, TEMIIEPATypbl HArPEBAa U CKOPOCTEN OXJIAKIEHHS YNCTBIX METAIJIOB,
JIBOMHBIX U TPOMUHBIX CILUIABOB. PacCMOTpeHnEM METOIOB UCIIBITAHUN U KPUTEPUEB OLICHKU
KOHCTPYKTHBHOM IIPOYHOCTH MAaTEPUAIIOB, ONPEAEIIAIOMNX HAIEKHOCTh U 10JITOBEYHOCTh
u3nenuil. Knaccugukanueir marepuaaoB, HX OCHOBHBIMH MEXaHUYECKUMU U (PU3HMUECKUMU
CBOMCTBA, MPUHIUIIAMU BBIOOpa MaTepHaIOB U OOJIACTH UX IPUMEHEHHS B IPOMBIIIIJICHHOCTH,
TEopHel U TeXHOJIOTUeH TepMudeckoil 00padoTku. C U3y4eHneM 3TON AUCIUILTUHBI pa3BUBACT
JIOTHYECKOE M TEXHUYECKOE MBIIUICHUE, YTO oOecreunBaeT TpedyemMyto 3pPeKTHBHOCTh
JesTeIbHOCTH OaKaaBpa.

[IpenonaBanue AUCHUILTUHBI IPETyCMaTPUBACT CIIEAYIONIE (HOPMbI OPTaHU3AIIH
yuebHoro nporiecca: Jlekuus, Jlaboparopnas padora.

[TporpamMmoii TUCIMITIIMHBI IPEyCMOTPEHBI CIEIYIOINE BUJIBI KOHTPOJIS: PyOeKHBIH
KOHTpPOJIb B OpME M NMPOMEKYTOUHasI arTecTanus B popme Dk3ameH (3 cemectp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 4 3a4eTHBIX equHuIl, 144 Jacos.
[TporpamMmoii TUCIMITIMHEI IPEeyCMOTPEHBI JIeKIIMOHHBIE (38 yacoB), taboparopusie (16 yacos)
3aHATHA U (54 4acOB) CaMOCTOSATENHHON PabOTHI CTYIACHTA.

Bepcusi: AAAAAAHgpoM Kop: 000181829
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IIpomexyTounas arrecranusi Nel
3adeT c omeHkKou (5 cemectp)

Cemectp: 5
Bua xonTposas: 30
Bomnpocnr:

OxapakTepu3yruTe TUIIbI ATOMHBIX CBSI3EH.
Jl1s KakuX BEILLECTB OCHOBHBIM SIBJISIETCS] HOHHBINM THII CBA3U?
Jljs KakuX BELIECTB OCHOBHBIM SIBJISI€TCSI KOBAJIEHTHBIN THII CBSI3U?
JI1s KakuX BELECTB OCHOBHBIM SIBJISIETCS] METAJUIMUECKUN TUI CBSI3U?
B xakom ciydae cienyer yuuThiBaTh criibl Ban-nep-Baanbca?
B 4em paznuune Mexay KpHCTALUTMYECKUM B aMOpP(HBIM CTpOoeHUEM?
Kakue Tunsl cBa3el xapakTepHbl AJIs1 KPUCTAIUIMYECKOTO M aMOP(HOTO CTPOEHU?
Kakoe cocrosiHre BemecTBa — KPUCTAUIMYECKOE WM aMOppHOe — sBIsieTcs Ooee
PaBHOBECHbBIM?

9. [MaiiTe ompeneneHue KPUCTAUITMYECKOW PEIMIETKH H KPUCTAJITMYECKOW SYCHKH.
Ha3zoBuTe M3BECTHbBIE BaM THUIIbI KPUCTAJUINYECKUX PEIIETOK.

10. Yro HazwiBaeTcs moiuMoppu3MoM (TOTUMOP(HBIM IpeBpaneHHEM)?

11. Yro Takoe anuzorponus? Yem o0bICHACTCS aHU30TPOIUS KPUCTAIIIOB?

12. Yro Ha3pIBaeTcs CTENEHBIO mepeoxiaxaeHusi? Kak OHa 3aBHCHUT OT CKOpPOCTH
OXJIQXK/IEHUS NPU KPUCTAJUIN3ALUU METAIITIOB?

13. OOBsCHUTE BIUSHUE CTCIICHU NIEPEOXIIAKICHUS Ha CTPYKTYPY JIMTOTO METaJlIa.

14. Yro na3piBaercs moaudunupoBanuem? Kakosa ero meins?

15. B ueMm oTanuus B CTPOEHUU UI€ATBHOTO U PEAJILHOTO METAJJIOB?

16. Kakue nedexTsl XapakTepHbl A pPEAbHOIO CTPOEHUS METAIOB? YKaXuTe HX
BIIMSIHHE HA CBOWCTBA.

17. JaiiTe onpeneneHne KOMIIOHEHTA, (a3bl, CTPYKTYpHI.

18. Ilepeuncnure  TUOBI  COCNWHEHMH,  OOpasyloImMX  CTPYKTYpHl  CIIJIABOB.
OxapakTepu3yiTe KaKblii TUIL.

19. Kakyro nH(popMaImio o criaBax Aar0T AHAarpaMMbl cocTosiHUs? Kak ux cTposT?

20. Yro takoe nukBanus? Kakue BuabI TUKBAIIMK BaM U3BECTHBI? UeM OHU BBI3BAHBI?

21. Yto Takoe xoHoma? Kak ompenenuth (ha30BEIi COCTAaB CIUTaBa, XMMHUYECKHI COCTAaB U
Bec (az?

22. OxapaxTepu3yiTe 3aBUCHMOCTb MEXIY THUIIOM JHAarpaMMbl COCTOSHUSI U CBOHCTBaMHU
CIUIaBOB.

23. Kakwe MeTopl ynpouHEeHHs CIUTABOB BaM M3BeCTHBI? OXapaKTepu3ynTe HX.

24. Yro Takoe nepekpuctasmnzanusa? Kak MeHseTcst CTpyKTypa M CBOMCTBA CILIaBOB MPHU
nepeKpucTaiin3aunn’?

25. Yro Takoe qucrnepcuoHHOe TBepaeHue? Kak MeHseTcsi CTpyKTypa U CBOICTBA CILUIaBOB
B pe3yJbTaTe JUCHIEPCUOHHOIO TBEPICHUSA?

26. Yro takoe Hakien? Kak MeHseTCs CTpYKTypa U CBOMCTBA METAJJIOB IPH HakJjerne?

27. Uto wHaspiBaeTcs pekpucraumsanuen? Ilo kakod  Qopmyne  omnpemenseTcs
TEMIIEpATypa PEKpUCTATUIN3ALNN?

28. Kakas 1uractmdeckas JedopMaiids HasbIBaeTcs XojogHou (ropsiueii)?  Kakas
negopmarusi CONpoOBOXKAAETCS YIPOUHEHHEM ?

29. Uto Takoe Tepmmueckas o0paboTka? Ha3oBUTE OCHOBHBIC BHJBI TEPMHUYCCKOM
00paboTKu.

30. Kakwue mpeBpaiieHus MPOTEKAIOT B CTAISX TPU Harpese?

31. Kak BiusieT pocT 3epHa ayCTeHUTa Ha MEXaHUYECKHe CBOMCTBa cTaneii?

32. Hapucyiite ruarpaMmy M30T€pPMHYECKOTO TIPEBPAIICHHS ayCTEHUTA.
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33. Kakoe ocHOBHOE MpeBpalieHne MPOUCXOANUT B CTAISAX MPHU MEAJIEHHOM OXJIAXKICHUHU?
HazoBuTte nporiecchl, MpOTEKAIOIKE MPU 3TOM MPEBPALIEHUH, U OXaPAKTEPUZYHTE UX.

34. PaccMmoTpuTe NEpIUTHOE MpEeBpallleHue; Ha30BUTE TPU CTAIUU ITOTO MPEBPALCHUS.
UTo U3MEHUTCS MPHU MOBBIILIEHUHA CKOPOCTH OXJIAKICHUSA?

35. Uto Takoe copOUT U TpoocTUT? UeM OHM OTIMYAIOTCA OT HEPIUTa MO CTPOSHUIO U
cBoiicTBam?

36. PaccmoTpuTe MapTeHCUTHOE MpeBpalleHue. B 4eM COCTOMT ero MpUHIUMUAIBHOE
OTJINYWE OT MEPIUTHOTO MpeBpaleHus?

37. Yto Takoe MapTEHCUT, KAKUE OH UMEET CTPOEHHUE U cBOKCTBA?

38. Uro Takoe KpUTHUYECKasi CKOPOCTh 3aKaJKu?

39. Yto Ttakoe octatouHblii aycTeHUT? [louemy OH coxpaHsieTcs B CTPYKType MpH 3aKajKke
HEKOTOPBIX CTaJIel, €ro BIMSIHUE Ha CBOMCTBA U KaK €ro YCTPAHUTh?

40. Yto Takoe OTXHI, KaKOBBI €T0 11eJIb U Ha3HAYEHUE B MPOMBIIIIEHHOCTH?

41. VYcraHoBuTe TeMmIepaTypy OTXHUIa JUIsl 3aroTOBOK M3 cTayied, coxepxkaumx 0,4%
yraepoaa u 1,0% yraepona. Kakyio cTpykTypy M TBEpAOCTh IPHUOOPETAIOT 3TH CTalIM IOCIHE
oTxura?

42. Kakue pa3HOBUIHOCTH OT>KHra Bbl 3HaeTe? KakoBo nx HazHaueHHe?

43. Kakwue nmpeBpanieHus MPOTEeKAIOT B JKeJIe3e MPU HArPEBE M OXJIAKICHUH?

44. Kakue a3l 00pa3yroTcsi B CHCTEME <OKEJIe30 — LIEMEHTUT»?

45. Ha3oBuTe XapaKTePHBIC CTPYKTYPHI, 00pa3yIOMUEecs B )KEIE30yTIePOJIUCTHIX CIUIaBaXx.

46. Yro mnoxaseiBatoT JuHuu ECF, PSK, CD, SE m QP mmarpammel «xkene3o —
EMEHTUT»?

47. Kakue rpynmbl CIJIaBOB MOKHO BBIJEIIUTh B CUCTEME (CKEIe30 — IIEMEHTUT», B YeEM
COCTOAT CTPYKTYPHBIE OTIUYHUS TEXHUUYECKH YUCTOTO Keje3a, CTAIeH U 4yTyHOB?

48. Yto Takoe rpadutuzanusi? Kak odpaszyercs rpadut B CTpyKType YyryHOB?

49. Yto Takoe 3akanka? KakoBbI ee 11e/1b 1 Ha3HAYCHUE B IIPOMBIIIUICHHOCTH?

50. Kak ycranaBnmuBaercs TemmepaTypa 3akanku? Kakyio cTpykTypy mnpuodpeTaroT
JIOPBTEKTOUIHBIC U 3a3BTEKTOUIHBIC CTAIN TIOCIIC 3aKaIKU?

51. Yto Takoe 3aKaTuBaEMOCTh U IPOKATUBAEMOCTh CTasen?

52. Kakue pa3HOBUAHOCTH 3aKaJIKu BBl 3HACTe H KAaKOBO WX HAa3HAYCHHE B
MPOMBIIIIIEHHOCTH?

53. Uto Takoe OTIyCK W KakoBa ero 1menb? PaccMoTpuTe mpeBpamieHus] B 3aKaJCHHBIX
CTaJIAX MpU Harpese.

54. Kakue pa3HOBUIHOCTH OTIycka Bbl 3Haere? Kakue CTpyKTypel U CBOMCTBa
MpPUOOPETAIOT 3aKalleHHbIe CTalld TOCIE Pa3HOro OTIYyCKAa M KAaKOBO €ro Ha3HAaueHHE B
IPOMBIIITIEHHOCTH?

55. Uto Takoe ynyulleHHEe, KAKOBO €ro Ha3HaueHHe B MpombliuieHHocTH? Kakue cramu
MPUMEHSIOT JIJIs1 U3TOTOBIICHUS JIeTajel MaIlliH, MMOJIBEPraeMbIX yIYUIICHUIO?

56. Yto Takoe HOpMalIKM3alKs, KaKOBO €€ Ha3HaUEHHUE B MPOMBIIUIEHHOCTH?

57. Uto Takoe XuMHUKO-TepMuyeckas obOpaborka? Haszosute Buapl XTO, nHaubonee
HIUPOKO MPUMEHSEMbIE B TPOMBIIIJICHHOCTH.

58. Uto HaspBaeTcs nmeMeHTanuei? Kak BEIOUparoTes: pexKuMBbI 3T 00paboTKu?

59. Kaxkue cTanu moJaBeprarT ieMeHTaIu?

60. Kakas Tepmudeckass o0paboTKa MPOBOIUTCS TOCIE IIEMEHTAIlMH M KaKoBa e¢ IeNb?
Kakmue crpykTypa u cBoiicTBa (OpPMUPYIOTCS B pe3yibTaTe LEMEHTAIUd W MOCIeAYIOUIei
TePMUYECKON 00pabOTKH B TOBEPXHOCTH U CEPJIIEBUHE I€TATTN?

61. Yto Takoe a30THPOBAHME U KaKOBA TEXHOJIOTHSI €T0 MPOBEICHUS?

62. Craym, TpUMEHsIeMble IS a30THPOBAHMS, HAa3HAUCHWE a30THPOBAHHS B
MPOMBINIJICHHOCTH.

63. 3a cuer 4yero GOpPMHPYIOTCS CTPYKTYpa M CBOHCTBA IMOBEPXHOCTHOTO CJIOS H3ICIHI
P a30TUPOBAHUN?



64. C kakoil 1eJbI0 BBHIMOJNHSACTCS TEPMHUYECKas oOpaboTKa 0 a30TUPOBAHUSA M Kakas
rocie?

65. Urto Takoe HUTpOIeMEeHTaIus U IuaHupoBaHue? C KaKoW IEeJIbI0 OHHM BBITIOJHSAIOTCS U
B YEM COCTOUT UX MPUHIMIHUAIBHOE pa3auyue?

66. [Touemy mpu BCeX BHJAaX XHMHKO-TEPMHUYECKOW OOpaOOTKM TOBBIMIACTCA IPEaes
BBIHOCJIUBOCTH?

67. Uro npencrapnser codoii 3akanka TBY, ¢ kakol 11ebi0 OHA TPOU3BOIUTCS ?

68. KakoBbl mpenMyIecTBa U HEAOCTATKU 3aKAJIKH C WHIYKIIMOHHBIM HAarpeBOM TOKaMH
BBICOKOM 9aCTOTHI?

69. Kakoii ormyck npoBoguTcs mocie 3akanku TBY, kakue CTpyKTypa M CBOICTBa
bopMHPYIOTCS MOCIE TaKOM 00paOOTKH IO CEUYSHUIO M3CITHS?

70. YTO HA3BIBAIOT JICTUPOBAHHBIMH CTAISIMH U JICTUPYIOITUMHI KOMIIOHEHTaMU?





