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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 coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO 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.

[{enpr0 OCBOCHMS TUCIMIUIMHBI MaTepruanoBecHUE SBISETCS JOCTHKCHHUE CIICTYFOIITIX

pesynbratoB ocBoeHusA(PO):

N

Hudp

Pe3yabTar 00yueHust

3-6(0OT1K-2.3)

3HaTh KPUTEPUHU KaueCcTBa PA3IMYHBIX MaTepHaIOB

3-7(OTIK-2.3)

3HaTh METOABI OLIEHKH CTPYKTYPbI U CBOMCTB MaTepHalioB
METaJUIMYECKON U HEMETAJUIMYECKON TPUPOJIbI

3-8(OIIK-2.3)

3HaTh CTPOEHUE METAITINYECKUX U HEMETAIITNYECKUX
KOHCTPYKIIMOHHBIX MaTepHasioB

V-6(OI1K-2.3)

YMeTh OPUCHTHPOBATHCS B MHOTOOOPA3HH U TPAMOTHO
MOJIXOJTUTH K BEIOOPY KOHCTPYKIIMOHHOTO MaTepHalia,
00eCTIeunBaOIIEeTO HAJICKHYIO U JOJITOBEYHYIO padOTy U3IEITHS
B YCIIOBHUSX €T0 KCIUTyaTaIluu

V-7(OIIK-2.3)

YMeTh 1efieHanpaBIeHHO U3MEHSATh CTPYKTYPY U CBOMCTBa
MaTepuasoB

V-8(OIIK-2.3)

YMeTb 000CHOBATh BHIOOP KOMILUIEKCA (PU3UKO-MEXaHHUECKUX
CBOWCTB MaT€pHUajoB C LEJIbI0 PEIICHNU TEXHUYECKON HITN
KOHCTPYKIIMOHHOM 3a/1a4un

B-7(OIIK-2.3)

Bramets HaBBIKaMH CO3/IaHUS MaTEPUAIIOB C 3aIaHHBIMH
CBOMCTBaMH

3-10(0T1K-2.3)

3HaTh CIIOCOOBI CO3aHus KOMIIO3UIIMOHHBIX MaT€pHraioB,
IMPUMCHACMBIX B aBHa- U PaKETOCTPOCHHUU

V-10(OIIK-2.3)

YMeTh BBIOUpATh CIIOCOOBI BO3ICUCTBUS HA MaTepra s
MOJTy4eHUST TPeOyEeMBIX CBOMCTB CILIABOB

10

B-2(OIIK-3.2)

Brnagets HaBbIKaMu U3y4eHUS! 3aKOHOMEPHOCTH (POPMHUPOBAHUS
MHUKPO- U MAaKPOCTPYKTYPbI U CBONCTB METAIITUYECKUX
MaTepuasoB MPHU BO3AEHCTBUH Pa3IUUHbBIX (DAKTOPOB

11

B-3(OIIK-3.2)

Brnagets HaBbIKaMu U3y4eHUSI 3aKOHOMEPHOCTH (POPMHUPOBAHUS
CTPYKTYPBI U CBOMCTB aMOP(HBIX U KPUCTALITUIECKUX
MOJIUMEPHBIX MaTepUasoB MPHU BO3AEHCTBUU TEMIIEPATypPhl U
JaBJICHUS

12

B-4(OIIK-3.2)

BrnaneTs HaBBIKOM BBISIBJIEHUS 3aKOHOMEPHOCTEN
(hopMHpOBaHUS CTPYKTYPhI M CBOMCTB MaTeprajioB

13

B-5(0IIK-3.2)

Brnagets HaBbIKaMu U3y4eHUS! 3aKOHOMEPHOCTH (POPMHUPOBAHUS
CTPYKTYpPBI U CBOMCTB KEpAMUUECKUX MaTeprasoB Mpu
BO3/IEMCTBUM TEXHOJIOTMYECKUX (AaKTOPOB

14

3-1(OIIK-7.1)

3HaTh NPUMEHSIMbIC (PU3NICCKHE U MATEMATHIECKUE MOICIH
nipu pazpadotke JIJIA

15

3-1(OIIK-7.2)

3HaTh MMPUHIUIIBI ITIOCCTPOCHHUA U IMMOAXOABI IPUMEHACMBIC K
CO3JaHHIO U IMTOCTPOCHUIO MAaTEMATUYCCKUX Moneneﬁ

16

3-1(OIIK-7.3)

3HaTh METOABI UCCIIEAOBAHUS TEXHUYECKUX CUCTEM ISt
aHaJIM3a U ONpeeNICHUs] XapaKTePUCTUK UCCIIETyEeMbIX
MPOLIECCOB

17

B-1(OIIK-7.3)

Brnagetrs MeToguKkaMu Mccie0BaHUS TEXHUUECKUX CUCTEM ISt
aHaJIM3a U ONpeeNICHUs] XapaKTePUCTUK UCCIIETyEeMbIX
MPOLIECCOB
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[Tepeuncnennbie PO aBIsrOTCS OCHOBOM 17151 (HOPMHUPOBAHUS CIASAYIOIIMX KOMITCTCHITHIA:

N Hudp Komnerenuus

Crnioco6eH npuMeHsTh 00IIenHKEHEPHbIE 3HAaHUS B
1 OIIK-2 npoeCCHOHAIBHON AEATEIbHOCTH

CrniocobeH IpUMEHSTh METO/IbI MAaTEMaTUYECKOTO aHANIN3a,
MOJICTTUPOBAHUS U SKCIIEPUMEHTAIFHOTO HCCIIEJOBAHUS B
2 OIIK-3 po¢eCCHOHAIBHON AEATEIbHOCTH

Crioco0eH UCToNb30BaTh COBPEMEHHBIE MTOIXO/IbI U METOJIBI
penieHus mpodeccHOHANBHBIX 3a/1a4 B 001aCTH aBUAIMOHHON U
3 OIIK-7 PaKETHO-KOCMHUYECKOM TEXHUKU

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

N Hudp HNuaukarop KoMIeTeHuun

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

Hcnonb3yetr METOIbI TEOPETUYECKOTO B IKCTIEPUMEHTAIBHOTO
WCCIICIOBAHUS JUTSI PEIICHUS 3a/1ad B IPO(heCcCHOHAIBHOM
2 OIIK-3.2 NEeITENbHOCTH

JleMOHCTpUpYyeT 3HAHUS METOIMK UCCIIeAOBaHUs (PU3HMUECKUX U
MaTeMaTUYECKUX MOJIETICH UCCIIEeIyeMbIX MPOLIECCOB, SIBICHUN
1 00BEKTOB MTPO(heCCHOHANBHOMN NEeATeIbHOCTH IS PEIICHUS

3 OIIK-7.1 WHXXEHEPHBIX 3a]1a4

Pa3pabarbiBaeT pusndeckue u aJjeKBaTHbIC MaTeMaTHIECKUE
MOJIEJTH UCCIETyEeMBIX MPOLIECCOB, SIBJICHUN U OOBEKTOB B
4 OIIK-7.2 TEXHUYECKUX CHCTEMAX

I/ICHOHLSyCT METOAbI UCCIICAOBAHUA TEXHUYCCKNUX CUCTEM OJIA
aHaJIn3a U OIPEIEICHUA XapaKTEpPUCTUK UCCIIENYEMBIX
5 OIIK-7.3 MIPOLIECCOB

2. MECTO JUCIMII/IMHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOI' PAMMBI.

Jucuumuimaa MarepuanoBeleHHE SBISETCS MPEALIECTBYIOIIEH U NOCAEAYOLIEN s
CHEAYOLIMX JUCUUIUINH:

N IIpeamecTByomue TUCHUANINHBI Iocaenywmme 1MCUNIINHBI

TexHOJIOTHSI KOHCTPYKIIMOHHBIX

1 | Xumus MaTepHUaJIOB

2 |HaueprarenbHasi reoMeTpust MexaHuKa )XKUAKOCTH U ra3za

3 | TeopeTuueckast MEXaHUKA Hrtorosas roc. arrecranus
TeopeTnueckre 0CHOBBI MPOEKTHUPOBAHUS

4 | Teopust MEXaHHU3MOB M MAIlIUH TeXHOJornueckux nporeccon JIJIA

5|ConpoTHBieHNE MATEPHUATIOB

JleTanu MaIMH ¥ OCHOBBI

6 | KOHCTPpYHUPOBAHUS

7| TepmonrHaMuKa

8 | Terutonepenaya

9 | OneKTpOTEXHUKA U JIEKTPOHUKA
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10 [MmxenepHas rpaduka

11 |Yuebnas npakTuka

12 |Metoabl MaTeMaTH4eCKOTO MOICIIMPOBAHUS

13 |Pusuka

BBGI[GHI/IG B aBUAlITUOHHYIO U

14 |pakeTHO-KOCMHYECKYIO TEXHUKY

15 |ananus

HckycCTBEHHBIN MHTEIIEKT U CUCTEMHBIN

3. CTPYKTYPA U COAEP KAHUE JTUCIHUITIJIMHBI

OO01mas TpyI0eMKOCTh IPAKTUKH COCTaBISET 4 3aueTHBIX(bIe) equHuIl(bl), 144 gaca(o).

Beero ¢
Monyas Paszen Jlexumun IIpaktnu. |JIaGopart. CPC Bcero [3xk3amenamu
3aHATHHA paﬁoTu yacoB H
KYPCOBBLIMH
Marepuanosenenu |Bsenenue 0 0 0 2 2 144
e
AtomHoO-kpuctammmu | 0 4 4 12 | 20
€CKO€ CTPOCHHE
TBEPABIX Tel
Kpucrannmzauus 2 0 4 4 10
METaJlJIOB
Hedopmarus u 2 0 0 2 4
PEKpUCTAILTU3ALIMS
JuarpamMmsl 0 4 0 10 | 14
COCTOSTHUSI
METaJNIMYECKHUX
CHUCTEM
Keneso u ero 2 2 0 4 8
CILJIaBBI
OCHOBBI TEXHOJIOTUH 6 0 4 8 18
TEPMUYECKON U
XUMUKO-TEPMUYECKO
it 00paboTKM cTamu
JlerupoBaHHbIE 2 0 0 2 4
CTaJIU U CTUTaBbI
I{BeTHBIEC METATIIBI U 0 0 0 2 2
CILJIaBBI
Bcero 14 10 12 46 | 82 144
3.1. Jlekunu
No Oobem
/1 Pa3zgen nucuunanHbI 9acoB Tema Jekuun
1|1.1.BBenenue BBenenune

2 |1.2. ATOMHO-KpHCTAJUTMYECKO
€ CTPOCHHE TBEP/bIX TeJ

MeTajliax

Crpykrypa MatepuasioB. O0mIe CBEACHHS O
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3|1.3.Kpucrammmzauus 2 Kpucrannuzamus MeTamioB U CTPOEHHUE

METaJJIOB METaNTNYECKOTO CIIUTKA
4|1.4.lepopmarntus u 2 MexaHn3m 1 0COOEHHOCTH TUTACTHYECKOTO
pEeKpHUCTAIIIN3ALUS nedopMupoBanus. Pekpucramin3anioHHble
MPOLIECCHI
5|1.5.InarpaMmbl COCTOSIHUS JrarpaMMbl COCTOSHUSI METAJUNTMYECKHUX
METaNINYECKUX CUCTEM CUCTEM
6|1.6.2Kene30 u ero crijiaBbl 2 Keneszoymepoaucteie craBbl. Jluarpamma

COCTOSTHUSI CHCTEMBI JKE€JI€30 — YIJIEPO/I.
VYrnepoaucteie ctanu. Yyryn

711.7.0CHOBBI TEXHOJIOTHH 2 Tepmuueckas oOpaboTKa cTanu
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayIn

8|1.7.0CHOBBI TEXHOJIOTUHU 2 OCHOBHBIE BUIbI TEPMUYECKON 00pabOTKH
TEPMHUUYECKON 1 CTaJIN

XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

911.7.0CHOBBI TEXHOJIOTUH 2 [ToBepXHOCTHOE YIPOYHEHNE CTAITBHBIX
TEPMHUUYECKON 1 1531 () 0505

XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

10|1.8.JlerupoBaHHbIC CTAIHN U 2 JlerupoBaHHbIE CTAJIN U CIUIABHI.
CILTaBBI Knaccudukarus u MapkupoBKa JIETHPOBAHHBIX
crasieil. KoMno3unoHHble MaTepruaibl
11|1.9.11BeTHBIC METAILIIBI U [[BeTHBIE MeTaIUTBI U cii1aBbl. [loponikoBbie
CILJIaBbI marepuaiibl CACol 1 CAllbl
Hroro: 14

3.2. Conep:xanue JeKI Ui

1.1.1. Bgeaenue (A3: 0, CPC: 2)
Tun nexkuuu: MHPOpMaOHHAS JTEKITUSI
®opma opranmsanuu: CamocTosTenbHas paboTa

Omnucanne: MeramunyecKkue MaTepralibl Kak QyHIaMEHT [UBUIN3AlK. BinsHue
HOBEHUIINX JTOCTHKEHUN HAyYHO-TEXHUYECKOIO IPOrpecca Ha pa3InyHbIe
OTpaciau MeTaJTypruu. TpeOGoBaHUs K KaUeCTBY M paclIupeHue
coprameHTa uzaenuil. [IporpeccuBHbIe METOABI MOTyUYEHUS U 00paOOTKH
METAJIJIOB.

1.2.1. Crpykrypa marepuasoB. O0uue cBeaenusi 0 Merasiax (A3: 0, CPC: 2)

Tun nexkuuu: HMHPOpMaOHHAS JTEKIUSI
®opma opranmsanuu: CamocTosTenbHast paboTa
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Onucanue: Crpykrypa marepuanoB. Atom. Xumudeckas cBsa3b. Monekyna. @a3zoBoe
COCTOSIHME BelecTBa. ['a3 u xuakocTh. TBepmoe Teno. Jledhekrsl B
Kpuctaax. MoeaupoBaHie CTPYKTYpPbl MaTepHaoB.
O6mmwme cBenenus o Metamnax. Meramisl. Kiaccudukarys MeTanios.
Kpucrannuueckoe crpoenne MetaiuioB. CTpPOCHUE U CBOMCTBA YUCTHIX
METaJIJIOB. DeMeHThI kpuctaiorpadun. Kpucranmudyeckue pemeTku
MeTaJlIoB. PeanbHOE cTpoeHne MeTauTMIeCKUX KpucTamuioB (ledexTs
CTPOCHHMS PEATbHBIX KPUCTAIIOB). AHU30TPOIHS CBOMCTB KPUCTAJLIOB.
Mertoabl U3ydeHus: CTpOeHUsI MeTalllIoB. OCHOBHBIE CBOMCTBA METAJIJIOB U
crutaBoB. Juddysus.

1.3.1. Kpucra/uiu3anus MeTaJIOB U CTPOeHHe MeTa/uindeckoro cantka (A3: 2, CPC: 2)

Tun nexkmuu: Ilpobremuas nexkuus

®opma opranuzanum: Jlexuus

Onucanue: Kpucrammsanus METAIIIOB U CTPOCHUE METAINIMYECKOTO CIIUTKA.
[lepBuuHas KpucTaIIu3aluusg MeTauioB. Tpu COCTOSHUS BEIIECTBA.
DHepreTUUecKue yCiaoBU Mpoliecca KpUCTain3auud. Mexanusm
nporiecca Kpucraumnsanuu. PopMa KpUCTALITHISCKUX 00pa30BaHMMA
(dennputneie kpuctasuibl). CTpoeHHE METaNINYECKOTO CIUTKA.
[IpeBparmienus B TBepaoM coctossaud. [lonmumopdusm. Marautaeie
npeBpaleHus. 3aKaaKka 13 )KUIKOTO COCTOSTHUS. AMOP(HOE COCTOSHUE.
[Tocne mpocmoTpa yue6HOTO (hribMa 1Mo TEXHOJIOTHH Pa3TUBKU U
KPUCTAJTN3ALMY CTaJIA CTYIEHTHI pa30uBatoTcs Ha 3-4 yueOHbIX
MOATPYMIIBI ¥ B TEUEHUU 15 MUHYT pa3OoHUparoT criocoObl pa3iuBKU U
MpoLecc KPUCTAIITU3ALUY CTAJIH.
1o 3aBepiieHuto, paboyre NOArpymnbl OObETUHSIIOTCS U KOJJIEKTUBHO
00CYXIat0T JOCTOMHCTBA U HEAOCTATKU PA3IMYHBIX CIIOCOOOB Pa3IMBKU
Y TIOSIBTICHUS 1e(DEKTOB B MpOIecce KPUCTAITU3ALUHU U CTIOCOObI
YCTpaHEHUs MOCIEAHUX.
Ha ocHoBe ananusa npenojaBareib COBMECTHO CO CTYCHTaMH
dhopmymupyeT npooaeMbl KPUCTAIUTA3AIIUN METAJIOB U CIIOCOOBI UX
pelIeHuS.

1.4.1. MexaHu3M 1 0COOCHHOCTH IUIACTHYECKOI0 Ae()OpMHUPOBaAHMNS.

Pexpucrananzannonnbie npoueccbl (A3: 2, CPC: 2)

Tun aexkuuu: WHbopMmannoHHas TeKuus

dopma opranuszanum: Jlexuus

Omnncanne: MexaHU3M U 0COOCHHOCTH IJIACTUYECKOTO e (OPMUPOBAHHUSL.
MexaHu3M IUIaCTHYECKOro 1ehopMUpoBaHus. MexaHusM Jedopmanuu
MOHO-H MOJIMKPUCTAJUIMYECKOTO Tea. YIpyras U I1acTU4ecKas
nedopmarus. Xpynkoe U BI3Koe paspyiieHue. QakTopbl, OnpeeNsionme
Xapakrep paspyueHus. McnblTaHus MEXaHUYeCKUX CBOMCTB. McnbiTanus
J0AroBeYHOCTH. OLleHKa KOHCTPYKIIMOHHON IPOYHOCTH METOIaMU
MeXaHHUKH pa3pyieHus. OCOOEHHOCTH UCTIHITAHUNA MEXaHUYECKUX
CBOMCTB IIPY HU3KUX TeMIleparypax. CrenuanabHble METObl HCIIBITAHUH.
Hepaspymaromuye MeToab! KOHTPOJISL.
Bnusinue HarpeBa Ha CTpOEHHE U CBOMCTBA Ae(OPMUPOBAHHOTO METaIa
(pexpucramusaionksie npoueccel). Haknen. Bo3spar.
Pexpucrannuzanusa. CBepXImIacTUYHOCTD.
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1.5.1. ImarpamMmbl cocToOsiHUA MeTasimuyeckux cucrem (A3: 0, CPC: 2)
Tun nexkumu: MHpopmanonHas JeKus
®opma opranmsanuu: CamocrosTenbHas padoTta

Onucanme: [luarpamma cocrosiaus. [IpaBuno ¢a3. Obuiue 3amedanus 0 MOCTPOESHUN
JarpamMM COCTOSIHUS. DKCIIEPUMEHTAIbBHOE TOCTPOCHHUE JUarpamMmm.
JluarpamMma cOCTOSIHUS AJIs CIUIaBOB, 00Pa3yIoNInX MEXaHUYECKHE CMECH
13 yncThix komnoHeHToB (I poxa). [IpaBuno orpeskoB. JlnarpamMmma
COCTOSIHUSI JIJISI CIJIABOB C HEOTPAHMUEHHOM paCTBOPUMOCTHIO B TBEPAOM
coctostanu (Il pona). Jlmarpamma coCTOSTHHSI 17151 CTIJIaBOB C
OTpaHUYCHHOM PacTBOPUMOCTHIO B TBepaioM coctosiHuu (111 poma).
JlnarpamMma cOCTOSIHUS AJIs CIUIaBOB, 00Pa3yIoIIUX XUMUYECKUE
coenunenus (IV poxa). lnarpamMma cocTosTHUS 1J1s CIUIABOB,
MCHBITHIBAIOMIMX NOoIUMOpdHBIe peBpaieHus. Kpucramimzanus
CILUIaBOB B HEPABHOBECHBIX YCIOBUAX. CHUCTEMBI C TPEMSI KOMIIOHEHTaMHU.
VYporieHHbIe METO bl U3y4YeHHs] MHOTOKOMIIOHEHTHBIX cUCTeM. CBs3b
MEX/1y CBOMCTBaMH CIUIABOB U THIIOM JHarpaMMBbl COCTOSIHUSL.

1.6.1. “Keae3oyriepoaucrbie ciiiaBbl. JlnarpaMma coCTOSHHSI CHCTEMBI #Kejie30 — yIJIepol.

Yraepoaucrtoie cranu. Yyryn (A3: 2, CPC: 2)

Tun aexkuuu: WHbopMmannoHHas TeKuus

dopma opranuszanum: Jlexuus

Omnucanne: JlparpaMma COCTOSIHHS CUCTEMBI Xele30 — yriepoa. KomnoHeHTs! v ¢a3bl
B CILIABaXx Kejie3a ¢ yrepoAaoM. JluarpaMMa COCTOSIHUSL CUCTEMBI JKETIE30 -
LEMEHTUT (MeTacTabMIbHOE COCTOAHNUE). J{narpaMmma COCTOSIHUSL CHCTEMBI
&KeJe30 - rpadut (cTabuIbHOE COCTOSHUE).
VYreponuctsie cranu. Obmias xapakTepucTuka. BiusHue yriepona Ha
CBOMCTBA CTajIu. BiausiHuEe OCTOAHHBIX IIPUMECEN HAa CBOMCTBA CTaJIH.
Cranpb pa3nu4HbIX CIIOCOOOB MPOU3BOJCTBA. UUCTast cTanb. YIIepoaucTas
CTaJlb OOILEro Ha3HAYCHHS. YTIIEPOIUCThIC KaYeCTBEHHBIE CTAJIH.
VYrepoaucTsle THCTpyMEHTabHBIE cTainu. HaraproBanHas cTanib.
JlucroBas cTayb A XONOMHOU mTaMnoBku. OOpabaTsIBaeMOCTh
pe3aHneM. ABTOMarHbIE CTaJIN.
UYyryn. [Iponecc rpaputnzanuu. Ctpykrypa uyryna. @opmsl rpadura.
CrpykTypa u cBoiicTa uyryHa. [Ipumecu B uyryne. Cepslii u Oenblii
4qyryHbl. Beicokonpounslii uyryH. KoBkuii 4yryH. JlerupoBaHHbIE UyT'yHBI.

1.7.1. Tepmuueckas oopadorka craamu (A3: 2, CPC: 2)

Tun nexkumu: HpopmanonHas JeKus

®opma opranuzanum: Jlexnus

Onucanme: IlonsiTue o Tepmuyeckoit o0padotke. Bunbsl Tepmuueckoit 06paboTKH.
[TpuntUBEl TEepMUYECKON 00paboTKH. J[narpaMmma cOCTOSHUSA.
[IpeBpamienus B ctansax. [IpeBpaiiieHus B cTaiu Npu HarpeBe.
[IpeBpatienus B ctanu npu oxjaxaeHuu. [IpeBpanieHus B 3aKkajieHHON
ctanu npu HarpeBe. OOpazoBaHue aycTeHuTa. PocT ayCTEeHUTHOTO 3€pHa.
Pacnan aycrenurta. MaprencutHoe npeBpanienue. belHuTHoe
MpeBpalieHue.

1.7.2. OcHoBHBbIE BUJBI TEPMHUUYECKOiT 00padoTku cTaan (A3: 2, CPC: 2)

Tun nexkumu: HpopmanonHas ek
®opma opranuzanum: Jlexnus
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1.7.3.

1.8.1.

Onucanme: Omxur u Hopmanuzanus. Oxur I pona. Omxur 11 pona (dazoBas
MePEKPUCTATITH3AIINSA ).
3akanka. Beroop temmneparypsl 3akaiku. O6paboTka X0I0a0M.
3aKanuBaeMOCTh U MPOKAINBAEMOCTh. BHYTpeHHE HaMpsHKEHNUS.
JledexTsr 3aKamku.
OTmmyck u cTapeHue.
YcnoBus HarpeBa u OXJIKICHUS PU TEPMHUIECKOM 00padoTKe.
Brustaue repmMuyeckoit o00pabOTKH Ha MEXaHUYECKHE CBOMCTBA CTAIIH.

IloBepxHOCTHOE YyNIpOUHEeHHE CTAIAbHBIX W3aeanid (A3: 2, CPC: 2)

Tun nexkumu: HpopmanonHas JeKus

®opma opranuzanum: Jlexuus

Onucanme: YNpoyHEHHE MOBEPXHOCTH METOJOM IUIACTUYECKOTO A€POPMHUPOBAHHUSL.
MeTonbl MEXaHMYECKOTO YIPOUHEHHUsI MOBEpXHOCTU. TepMomexaHnueckas
o0OpaboTka
[ToBepxHOocTHas 3akanka. OOuMe mookeHus. BricokouacToTHAsI 3aKalka.
XUMHKO-TepMHUUECcKass 00paboTka ctanmu. OO01as XxapakKTeprucTuKa
MPOLIECCOB XUMHUKO-TEPMHUECKOI 00paboTku ctanu. LlemenTanus cranu.
A3zotupoBanue. Hurpouemenrtanus. [{uanupoBanue. bopupoanue.
CunmunupoBanue. J(nddy3noHHOE HACHIIICHUE METaUIAMH.
BricokosHepreTuueckre MeTobl XMMHUECKOTO MOIU(ULIPOBAHUS.
JlazepHas Tepmudeckast o6padoTka.
JlazepHas xumuko-Tepmuueckas oopadorka (JIXTO).

JlerupoBaHHbIe cTaJM U ciuiaBbl. Kinaccuukanms 1 MapKupoBKa JIerMPOBAHHBIX
crajeil. Komnosuunonnbie Mmarepuajnl (A3: 2, CPC: 2)

Tun nexkumu: MHpopmanonHas JeKus
®opma opranuzanum: Jlexnus
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Onucanue: JlerupoBaHHbBIE CTAIU U CIUIABBL. BiIMsHME JIETUPYOIINUX JIEMEHTOB.
Knaccudukanus npumeceit. Bnusaue 3meMeHToB Ha TOIUMOPHU3M
xenesa. Pacripenenenue Jerupyonmx 3IeMeHTOB B cTainu. Biusnue
JIETUPYIOMUX 37eMeHTOB Ha depput. KapOuaHas dasza B JerupoBaHHBIX
cTaNsIX. BiusiHue Jerupyromux 3J1€eMEeHTOB Ha MIPEBPAILEHUS B CTAIIH.
Knaccudukanus n MapkupoBKa JIeTUpOBaHHBIX cTasier. Kitaccudukanus
JIETUPOBAHHBIX CTajield. MapKupOBKa JIETUPOBAHHBIX CTAJICH.
Konctpykimonnsie ctanu. MexaHn4ecKrue CBOMCTBA CTANIM, BIUSHUE
CTPYKTYPBI U JIETUPYIOIINX 3JIeMeHTOB. Tepmuueckast o6paboTka
KOHCTPYKIIMOHHBIX cTasel. LlemenTyemble (HU3KOYTIIEPOIUCTHIE) CTAIIH.
Vnydimaemslie (CpeqHeyIIIepoaUCTbie) cTalu. BrICOKOIIpOYHbIE CTAIH.
CrapuBaemocTb ctayii. CTpouTenbHas cTaidb. ApMaTypHasl CTajb.
[Ipyxunnas cranb. [llapukonoamunHaukoBas cTaib. JledekTo
JIETUPOBAHHBIX CTAJICH.

HNuctpymenTanpHbie cTanu. O0mume monoxeHus. MTHCTpyMeHTanbHbIe
CTaJIM MOHWKEHHOW MpoKaluBaeMoCcTH. IHCTpyMeHTallbHbIE CTaIu
MOBBIIIEHHON MPOKAJINBAEMOCTH (JIETUPOBAaHHBIE MHCTPYMEHTAJIbHBIE
ctanu). beicTpopexyiiie cranu

[lItamnoBsie cTanu. TBepabie CIIIaBhl.

2Kapocrolikue u x’aponpodyHble CTalu U CIiaBbl. KapoCTOMKOCTD.
Kapocroiikue crinaBbl. XKaponpouHocTs. O1ieHKa )KapOnpOYHbIX CBOMCTB.
Bnusinue cTpykTyphbl U cocTaBa Ha skaponpoyHocTh. Kiaccudukanus
KaApOMPOUHBIX MarepuayoB. [lepauTHbIe 1 MaPTEHCUTHBIE KAPOIPOUHBIE
cTanu. AyCTEeHHTHBIE KapoInpouHble cTanu. HukeneBbie 1 koOanbTOBbIE
KaPOIPOUHBIE CIIJIABBI.

Koppo3nonHocToiikue (Hep>KaBeroIie) CTAIN U CIIIaBbl. XPOMHUCTHIC
Hep’KaBelollne CTali. XPOMOHHUKEJIEBbIE HEPKABEIOIUE CTAIIH.
Kucnorocrolikue cranu u criaBbl. KpuoreHHbIe CTanu U CILIABBI.
N3HococTOlKME cTanu U criaBbl. MI3HOCOCTOMKOCTD.
I'paduTn3npoBanHas cranb. BeicOkoMapraHIOBUCTAsI CTANIb.
HannaBounble Marepuarnsl.

KoMmno3umonHubie MaTepHuaibl.

1.9.1. IIBerHsle MeTaabl B ciiaBbl. IlopomkoBbie matepuansl CACs1 nu CAllbr (A3: 0,
CPC:2)
Tun aexknuu: WHbopmannoHHas IeKuus
®opma opranmsanuu: CamocTosTenbHast paboTa

Onucanme: AOMUHUER U ero crutaBbl. CBOMCTBA alOMUHUS U Kiaccu(PHUKAIIHSI €T0o
criaBoB. Jlepopmupyemsble crutaBbl. JIMTEHHbIE CIIIaBHI.
[TogmmnHuKoBBIE CIIaBbl. MapKUpPOBKa aTFOMUHUEBBIX CILIABOB.

Menpb u ee craBbl. CBOWCTBA MEIU U KIaCCH(UKAINS METHBIX CILIABOB.
Jlarynu. BpoH3bl. AHTUGPHUKITMOHHBIE CIIIABBI, TPHUIIOH, JIETKOTUIABKUE
CILIAaBBI.

Marnwuii u ero craBel. OCHOBHBIE CBOMCTBa Maruus. Knaccudukarus u
XapaKTEepPUCTUKA MAarHUEBBIX CIIaBOB. [{ehopMupyemMbie MarHueBbie
criaBbl. JIuTeliHble MarHueBbIe CIiaBbl. [[puMeHeHne MarHMEBBIX
CILIABOB.

Bepunnuii u ero crassl. OcHOBHBIE cBoMcTBa Oepuius. CriiaBbl
oepwnus. [Ipumenenune Oepusums.

Turan u ero cmiaBsl. OCHOBHBIE CBOMCTBA TUTaHa. Pa3oBbIe
MpEBpAIICHUs B TUTAHOBBIX CIlIaBax. [[pOMBIIITIEHHBIE TUTAHOBBIE
criaBbl. [I[puMeHeHne TuTaHa U €ro CIUIaBOB.

ITopomxoseie Matepuansl CACs1 u CAIlbL
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3.3. [IpakTu4eckne 3aHATHS

No Oo6bem
n/n Pa3znen nucuuniauHb 4acoB HanMeHoBaHUe NPAKTHYECKOTO 3AHATHUS
1|1.2.ATOMHO-KpHUCTATITMYECKO 4 NuaunmpoBaHue KpuCTaLIorpaguiecKux
€ CTPOEHHUE TBEPBIX TEN MJIOCKOCTEW M HampaBJIeHUN
2|1.5.JlnarpamMBbl COCTOSTHUSA 4 JnarpaMMbl COCTOSAHUS
METaNINYECKUX CUCTEM
311.6.2Kene30 u ero crijiaBbl 2 N3yuenne nquarpammel coctosinusa Fe-Fe3C
Hroro: 10

3.4. Conep:xaHue NPaAaKTHYECKUX 3AHATUI

1.2.1.

1.5.1.

1.6.1.

NuaunupoBanue Kpuctaiorpagpuyeckux miockocTed u Hanpasjaenni (A3: 4,
CPC:2)
dopma opranuszanun: [Ipakrnueckoe 3ansTue

Omucanne: VHaunumpoBaHHe KpUCTALUIOrpapUUECKUX IIOCKOCTEH U HampaBIeHUH B
COOTBETCTBHH C 33JJaHUEM.

JAunarpammbl cocrosinusi (A3: 4, CPC: 2)

®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

Onucanue: J(MarpamMMbl COCTOSHUSL CHCTEM C HEOITPAaHUYEHHON paCTBOPUMOCTBIO B
KHUJKOM U TBEPJIOM COCTOSIHUU.
JlnarpaMMbl COCTOSTHUSI CUCTEM C BTEKTUYECKUM PaBHOBECHEM.
JlnarpaMMbl COCTOSTHUSI CUCTEM C TIEPUTEKTUYECKUM PAaBHOBECHEM.
JluarpaMmbl COCTOSTHUSI CHCTEM C XUMUYECKUMHU COETMHEHUSIMHU.
JluarpaMmbl COCTOSIHUSL C TOJIMMOP(HBIMU MPEBPAILIECHHUSM.

HN3yuyenne nuarpammel coctosinus Fe-Fe3C (A3: 2, CPC: 2)
®opma opranuzanuu: IIpakTuueckoe 3aHsaTHE

Onucanme: N3yuuTh MUKPOCTPYKTYPHI CTajiel U OEJIbIX YYTYHOB C pPa3InYHbIM
cofiepaHUeM yIiepo/a 1 MoKa3aTh B3aUMOCBA3b IUarpaMMbl COCTOSHUS
Fe-Fe3C co cTpykTypoii CIu1aBOB € pa3IMYHbIM COAEPKaHUEM YIIIEPOa.
1. 3apucoBarb quarpammy cocrosiaust Fe-Fe3C. O603HaunTh Ha HEH
(ha3oBbIC U CTPYKTYPHBIE 00JIACTH.

2. 3yunThb 1 3apuCcoBaTh C YKa3aHUEM ONTUYECKOTO YBEIUYCHUS
CTPYKTYpPY TEXHUUYECKOTO KeJie3a, CTallel ¢ coaepkanueM yreposaa 0,2
%, 0,4 %, 0,6 %, 0,8 %, 1,2 % 1 TOPBTEKTHYECKOTO, S BTCKTUYECKOIO 1
3aBTEKTUYECKOTO UYT'YHOB.

3. Hanectu ¢urypaTtuBHbIe JUHUH 3TUX CIIABOB HA AHArpamMmy
coctosiHus Fe-Fe3C.

4. 3apucoBaTh KpUBBIE OXJIAKICHUS ATHUX CILJIABOB.

5. OnpenenuThb ¢ TOMOILBIO MTPaBUIa OTPE3KOB KOJMUECTBO CTPYKTYPHBIX
COCTABIISIONIMX NTPU KOMHATHOM TeMIiepatype AJisi U3yUYEHHBIX CTajlel U
YYT'YHOB.

6. CoCcTaBUTh OTYET, B KOTOPOM BBITIOJIHEHBI TyHKTHI 1-35.
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3.5. JIaGopaTopHbIe padoThI

No Oo6bem
/1 Pa3zgen aucuunanHbI 9acoB HaunmMenoBaHue J1abopaTopHoii padoThI
1|1.2.ATOMHO-KpHUCTATITMYECKO 4 Makpo- © MUKPOCTPYKTYPHBIN aHan3
€ CTPOEHHE TBEPABIX TN METAJUIMYECKUX CIUIABOB
2 |1.3. Kpucramm3zauus 4 Kpucrannuzamus coneit METalioB
METAJIJIOB
3|1.7.0CHOBBI TEXHOJIOTUHU 4 Tepmuueckas 00pabOTKa yIIepOAUCTHIX CTaJICH
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn
Hroro: 12

3.6.Conep:xanne J1adOpaTOPHbIX padoT

1.2.1. Makpo- 1 MUKPOCTPYKTYPHBbIil aHAJIU3 MeTalJIn4YecKuX cmiaBos (A3: 4, CPC: 2)
®opma opranmsanuu: JlaboparopHas pabora

IIpukpensienusnlie ¢aiijabl: Makpo- U MUKPOCTPYKTYPHBIN aHAJIN3 METATUIMYECKUX
crutaBoB.pdf

Omucanne: OCBOUTH METOJBI MAKPOCKOITUYECKOTO M MUKPOCKOITMYECKOTO aHAIM3a
IIPU U3YYCHUH MAaKpO- U MUKPOCTPYKTYphl. OCBOUTH paboTy Ha
MeTaIorpapuueckoM MUKPOCKOIIE.

1.3.1. Kpucramnuzanus coJieit Meta/uioB (A3: 4, CPC: 2)

®opma opranmsanmuu: JlaGoparopHas pabota

Ommncanne: V3yueHune oOHIMX 3aKOHOMEPHOCTEH Mpoliecca KPUCTaITU3aIH
METaJVIOB M METAJUIMUECKHUX CIUIAaBOB Ha IPUMEpE IMpolecca
KpUCTAJJIM3ALMN COJIEM U3 pacTBOPOB KaK MOJENN KpUCTAIIN3aLUN
METaJIOB.
Bompocs! 1 caMOKOHTPOIIS:
1. B uem 3akirodaercs CylHOCTh KPUCTAUIU3ALMN?
2. Uto Takoe cTeneHb NepeoxIakaeHus?
3. Kakue nporueccsl HaOM0AAI0TCS TPU KPUCTAILTU3AIMH KaIuld
pactBopa?
4. B Kakux HampaBJIEHUSAX PACTYT KPUCTAILIbI?
5. Yem OynyT ompenensiThes pamepsl (GOPMHUPYIOIIUXCS 3epeH?
6. Uto coboii mpencTaBiseT 1eHAPUT?
7. Ha30BUTE OCHOBHBIE KPUCTANINYECKUE 30HBI CTAIIBHOTO CIUTKA?
8. O0bscHUTE MEXaHU3M 00pa30BaHUS TTOBEPXHOCTHBIX MEJIKUX U
BBITSHYTBIX CTOJIOYATHIX KPUCTAIIIIOB?
9. IloueMy B LIEHTpAIBbHOM YacTU CIUTKAa 00pa3yloTCsl paBHOOCHBIE
KpUCTaJLIBI?
10. Yro siBnsieTcs MpUYMHON 00pa30BaHus yCaJ0uHONW PAKOBHHBI U
yCaJl04HOM MOPUCTOCTHU?
11. YTo Takoe AeHApUTHAS JTUKBALHS?

1.7.1. Tepmmnueckasi o0padoTka yriepoauctsix cranei (A3: 4, CPC: 2)
®opma opranm3anmuu: JlaGoparopHas pabota
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IMpuxpenyennnbie gaiiani: Tepmuueckas 06paboOTKa yrepoaUCThIX cTanen.pdf

Onucanme: V3yuyeHue BIUSHUS TeMIEpaTypbl HarpeBa, CKOPOCTH OXJIAXKIECHUS IPU
3aKaJike U TeMIepaTypHO-BPEMEHHBIX PEKUMOB OTITyCKa Ha TBEPIOCTh
3aKaJIEHHBIX YIIIEPOAUCTHIX CTaJeH, 03HAKOMIJICHHE C Pa3InYHBIMU
BHJIaMH TEPMUYECKON 00pabOTKH - HOpMaTU3aIKeH, 3aKaJIKOu 1
OTITYCKOM YIJIEPOJIMCTBIX CTaJIeH, OIpe/ie]IeHHe ONTUMAaIbHOM
TeMIepaTyphl 3aKajaku yriepoaucToix craneit CT45 u V12.

3.7. KypcoBbie paboThl M MPOEKTHI M0 JUCIHUIIINHE

1.1. Pa3zpadorka Texnosiornu tepmooopadorku (II0 BAPUAHTAM)

Temarnka: HazHaunTs 1 000CHOBATh PEKUMBI TEPMHUUECKON 00OpaOOTKH JIeTaln TS
MOJTY4YEHHUsI TPeOyEeMBbIX IO YCIOBUSAM pabOTHI CBOMCTB

Tpynoemkocts(CPC): 26

Ipuxpensennble gaiianli: Pa3zpaboTka TexHonoruu repmoodpadotku (110
BAPMAHTAM)
pdf

3.8. [IpomeikyTOUuHAsl aTTeCTAIUA
1. Dx3ameH (7 cemecTp)
Ipuxpemiennsie paiinbl:  Ok3ameH (7 cemectp).pdf

4. MTEPEYEHDb YYEBHO-METOINYECKOTO OBECIIEYEHUS
JIJ151 CAMOCTOSITEJABHOM PABOTBI OBYYAIOIMXCS 11O
TV CHUILIAHE

C.C. Ilumenos, I1.A. Hectepo. UanunmpoBanue kpructamiorpadhudecKux mIoCKOCTEH 1
Hanpasienuii. M., MATH, 2014 r.
C.C. [lumenos, I1.A. Hecrepos. [Auarpammsl coctosiaus. M., MATH, 2014 r.

1. OcHOBHas ¥ JOMOJHUTEIbHAS TUTEPATYpa MO AUCIUTLIINHE

2. Pecypchl nHGOpMaIIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT».
3. Pecypcel HayuHO-TexHUYEeCKON OubmmoTexku MAM.

4. ndopManinoHHBIE CTEHIBI KaeIphl.

BOI’lpOCbl O CAMOCHMOAMENbHOUL pa60Mbl no memam:

Ne Paszpen aucuuninHbl Bonpocs! 1J1s1 caMOCTOSITEILHOM PadoThI

1 |BBenenue HazoBuTe BemecTBa, He SBIISIONIAECS, Ha Banr B3,
MaTepHUaIaMH.

2 |BBenenue [IpenMeToM KakHUX €CTECTBEHHBIX HAYK SIBISIETCS
W3y4YEHHUE B3aUMOCBS3H CTPYKTYpbI U CBOMCTB BEIIECTB?

3 |Beenenue [IpuBenuTe mpuMepbl 3aBUCUMOCTH CTPYKTYPbI WU
CBOMCTB MarepHaJioB OT TEXHOJIOTMH UX MOJTy4YECHHUS.

4|BBenenue HazoBure 001acT TEXHUKH, TII€ HEOOXOIUMBI
MaTepHUAJIbl, COXPAHSIOIINE IPOYHOCTH IPU BBICOKUX
TEeMIlepaTypax.

5 |BBenenue Kakue marepuansl, HO BameMy MHEHHIO, ONTPEAEIISIOT

COBPEMEHHBIN YPOBEHb TEXHUKHU U TTOUEMY?
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6 |BBenenne Kakue cBenenust moHagoostcss Bam, uto0b1 mogoOparh
Marepua Jyisi KOHKPETHOTO TEXHUYECKOTO U3/1eHs?

7 |BBenenue [IpuBenuTe mpuMeEpHI pEICHUSI CPEACTBAMU
MaTepuanoBeeHHs TPOOJIeM MOBBIIICHUS
paboTOCIIOCOOHOCTH MAIIHH.

8 | AtomHO-KpucTaummueckoe |Kakyro nHdopmarmio o CTpyKkType Marepraia MOXHO

CTpOEHHUE TBEPABIX TEJ

MOJYYUTh, U3ydasi SHEPTeTUUECKUE CIIEKTPhI €TO
W3JTy4EHHUs?

9

ATOMHO-KPUCTAJITNYECKOE
CTpOEHHUE TBEPABIX TEJ

SBnsiercst mu paz0BBIM MEPEXOAOM BOSHUKHOBEHHE B
KEpPaMHKE CBEPXIIPOBOASILIETO COCTOSIHUS?

10

ATOMHO-KPUCTAJITNYECKOE
CTpOEHUE TBEPABIX TEJ

VYBeMUYUTCS WM YMEHBIIUTCS 3HAY€HUE SHEPTUN
['n66ca, ecnmu B Matepuaine oOpasyercst HoBas ¢asza
MPEKHEI0 XUMHUYECKOT0 COCTaBa, HO ¢ OoJiee TIOTHOM
YIIaKOBKOW?

11

ATOMHO-KPUCTAJITNYECKOE
CTpOEHUE TBEPABIX TEJ

HazoBuTe TEXHOIOTMUECKHE IMPOLCCCHI MMOJTYYCHHA
MaTtepualioB, KOTOPbIC OCHOBAHLI HAa MCITIOJIb30BaHUN
IMOBEPXHOCTHBIX SIBJICHUIA.

12

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

B yem cxoncTBO U pazinnure KpUCTAITMYECKUX
MaTepHUaloB U )KUJIKUX KPUCTAIIOB?

13

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Paznmuuarorcst in aMmopdHBIE B CTEKI000pa3HbIe
BelecTna’?

14

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

MO:XHO 111 TOBBICUTH IPOYHOCThH MaTepHasa myTeM
YBEJIMYEHUS B HEM IIJIOTHOCTH JTUCIOKALUN?

15

ATOMHO-KPUCTAJIINYECKOE
CTpOEHUE TBEPABIX TEJ

B ueM mpuvrHa BBICOKHMX TEIIO- U AJIEKTPOIPOBOIHOCTH
METaLIIOB?

16

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

MOXHO JT1 TOJTyYUTh METAILJIbI, Y KOTOPBIX OTCYTCTBYIOT
ne(EeKThI KPUCTALTHYECKON pemeTKu?

17

ATOMHO-KPUCTAJITNYECKOE
CTpOEHHUE TBEPABIX TEJ

Kakne MeTobl 321U Tl METAJIOB OT KOPpOo3uu Bel
3HaeTe?

18

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

OxapakTepHu3yiTe TUIIbl aTOMHBIX CBSI3€H.

19

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

JI1s1 KaKUX BEIIECTB OCHOBHBIM SIBIISICTCS HOHHBIA THIT
cBs3u’?

20

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPABIX TEJ

JI1s1 KaKUX BEIIECTB OCHOBHBIM SIBIISICTCS KOBAJICHTHBIN
THII CBSA3U?

21

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

JI71s1 KaKUX BEIIECTB OCHOBHBIM SIBIISICTCS METaJUTHYCCKUI
THII CBSA3U?

22

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

B xakoM ciydae ciaenyeT yYuThIBaTh CHIIbI
Ban-nep-Baanbca?

23

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

OO0bsicHUTE PUBHUECKYIO TTPUPOY METAJUTMIECCKON CBSI3H.

24

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

OOBICHHUTE OCHOBHBIE CBOMCTBA METAJIJIOB, OCHOBBLIBASICH
Ha MPEJICTABIICHUSIX O METAJUIMYECKOM COCTOSIHUN
BEIIIECTBA.

25

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPABIX TEJ

[To kKakuM TpU3HAKAM Teja JEISATCS Ha KPUCTAUINISCKHE
1 amopQHbIE?

26

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

UTo Ha3bIBAETCS AIIEMEHTAPHOU KPUCTAIITNYECKON
peLIeTKOM?
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27

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Hapucyiite ocHOBHBIE THIBI KPUCTAIIIMYECKUX PEILETOK,
B KOTOPBIX KPUCTAIIIU3YIOTCSI METAJUIBI. YKaKUTE B HUX
IUIOCKOCTH ¢ HauOOoJIbIlIeH TUIOTHOCTHIO YIIAKOBKH
aTOMOB.

28

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Kaxk onpenensitorcsi HHAEKCHI INIOCKOCTER U
HarpaBJICHUI?

29

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Yro Ha3bIBaeTCS MapaMEeTPOM PEIIETKH,
KOOPJAMHAITMOHHBIM YUCJIOM, 0a3ucoM U Kod(hurmeHToM
KOMITaKTHOCTH?

30

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Yro Takoe momumopduzm?

31

ATOMHO-KPUCTAJITNYECKOE
CTpOEHHUE TBEPABIX TEJ

VKaKUTE OCHOBHEIC BHUJIbI HCCOBCPIICHCTB
KPHUCTAININYCCKOT'O CTPOCHHUS.

32

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Jaiite onpeneneHre KpaeBor U BUHTOBOM AUCIOKanuii. B
YeM X pazinuue?

33

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPABIX TEJ

Yrto npencTaBisioT co0oi KOHTYp U BekTop broprepca?

34

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

KaxkoBbI yciioBHSI BOSHUKHOBEHHUS TUCIOKAIUNA?

35

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Yto Takoe MIOTHOCTh AUCIOKAIMM U B KAKUX €IMHUIAX
OHa u3Mepsercs?

36

Kpncmnnmaum METAJIJIOB

Kakum 006pa3oM MOXKHO YMEHBIIIUTH TEMIIEPATyPHBIN
rucrepesuc?

37

Kpncmnnmaum METAJIJIOB

Bynet nmu kpucTaimm3oBaThCs paciuiaB uacaabHO YUCTOTO
MmeTamia’?

38

Kpncmnnmaum METAJIJIOB

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

39

Kpncmnnmaum METAJIJIOB

B dyem npuunHa «OJTOBIHHOW YyMbI»?

40

Kpncmnnmaum METAJIJIOB

Ormummre 0COOEHHOCTH KUIKOIO0 COCTOSIHUSA MeTaia?

41

Kpncmnnmaum METAJIJIOB

B yem cocToaT TepMOIMHAMUYECKUE YCIOBHSI IPOLIECCOB
IUTaBJICHUS ¥ KPUCTAJUIU3AIMY METaJIOB?

42

Kpncmnnmaum METAJIJIOB

Kakue nmapameTpsl XapaKTepu3yrOT KOJTNYECTBEHHbIE
3aKOHOMEPHOCTH MpOoIecca KPpUCTAIIIH3ALUH?

43

Kpncmnnmaum METAJIJIOB

UTo Ha3bIBAE€TCS CAaMONPOU3BOJIBHON KpUCTAIM3ALINE?

44

Kpncmnnmaum METAJIJIOB

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

45

Kpncmnnmaum METAJIJIOB

Yto Ha3bIBaeTCs KPUTHUECKUM Pa3MepPOM 3apoibliia U OT
Yero 3aBUCHUT €ro BeIHYuHa?

46

Kpncmnnmaum METAJIJIOB

Yro Ha3biBaeTCs (MIyKTyalUsIMU SHEPTUH, U KaK OHU
BJIMSIIOT Ha 00pa30BaHMEe 3apO/IbIIIEBBIX IEHTPOB?

47

Kpncmnnmaum METAJIJIOB

Kak BnusieT crenenp nepeoxiakIeHus] Ha BETUUUHY
YHClia HEHTPOB KPUCTAITU3ALUHU U TUHEHHYIO CKOPOCTh
pocra?

48

Kpncmnnmaum METAJIJIOB

Kak npoucxoaut poct o0pa3oBaBIINXCs 3apObIIICH?
KakoBa posib BUHTOBBIX IHCIIOKAIIUN B pOCTE
KPHUCTAJIOB?

Bepcusi: AAAAAATCYhg Kop: 000196348




49

Kpncmnnmaum METAJIJIOB

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

50

Kpncmnnmaum METAJIJIOB

Yro Ha3zbiBaeTCsd MOIUGUIIUPOBAHUE U JJISI YETO OHO
MpUMEHSIETCS?

51

Kpncmnnmaum METAJIJIOB

KaxoBo BiusiHHE TIeperpeBa 1 MOJCTY>KUBAHUS KHIKOTO
MeTajljla Ha HeCaMOIIPOU3BOJIBHOE 00pa3oBaHUE
3apozsiiieii? Yto Takoe ne3akThBalvs nNpuMeceii?

52

Kpncmnnmaum METAJIJIOB

OnuimuTe ASHAPUTHBIN CIIOCO0 KPUCTAITU3AINH U €T0
MPUYUHBI?

53

Kpncmnnmaum METAJIJIOB

Ot kakux paxkTopoB 3aBUCUT hopMa U pazmep
00pa3yIoMIKXCs PU KPUCTAILTU3AINH 3epeH?

54

Kpncmnnmaum METAJIJIOB

Kak dhopmupyercs metamumueckuit cnutok? Kakue 30HbI
BO3HUKAIOT B CIIUTKE U Kakue (haKTOpbl OKa3bIBAIOT
BJIMSIHUE HA BEJIMUUHY STUX 30H?

55

Kpncmnnmaum METAJIJIOB

KaxoBbI 1eheKThl METAUTMUECKOTO CITUTKA?

56

Hedopmarius u
PEKPUCTAITH3AIHS

HcnpiTaHusM Ha pacTshKeHHE: J1Ba OIMHAKOBBIX 00pasiia
U3 OJTHOTO MaTepuaia, OTIMYAIOLIUXCS COCTOSTHUEM
MOBEPXHOCTH: MIajKas U mepoxoBarasd. Kakoil u3 Hux
poYHee

57

Hedopmarius u

BriBeauTe pa3MepHOCTh yAEIbHON MTPOYHOCTH

pEeKpHUCTAIIIN3ALUS MaTepHuaoB.
58 |ledopmanust u Br1 monbupaere marepuan ais y3ia tpenus. [Ipu kakux
pEeKpHUCTAIITN3ALUS YCIIOBUSAX pabOThI 11e1eco00pa3HO MPOBOAUTD
UCHIBITAHUS: IPU CaMbIX KECTKUX UM YMEPEHHbIX?
59 |lebopmanust u Psn neraneil moaynpoBOJHUKOBOTO YCTPOWCTBA

pEeKpHUCTAIITN3ALUS

BBITNIOJTHEH U3 IUAJeKTpUKOB. [loBnuser nu ux
ANIEKTPUYECKAs TTOJISIpU3aIus Ha paboTOCTIOCOOHOCTh
ycTpoucTBa?

60 [[ledopmanust u MO’KHO 7T U3TOTOBUTH MOCTOSHHBIE MArHUTHI U3
pEeKpHUCTAIITN3ALUS TUBJIEKTPUKOB; MOYTPOBOJHUKOB; TPOBOHUKOB?

61 [Iedbopmanus u PaboTocmocoOHOCTh KakuX JAeTajeii U y3JI0B MaIlliH B
pEeKpHUCTAIIIN3ALUS HauOOoJbIIEH Mepe 3aBUCUT OT TETUIOBBIX XapaKTePUCTUK

MarepuagoB?

62 |[ledopmanust u C NOMOIIIbIO KAaKUX XapaKTEPUCTUK MOKHO OLICHUTD
pEeKpHUCTAIIIN3ALUS KOPPO3HOHHOE MOBPEKICHIE MaTepUaIoB?

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

64 |[ledopmanust u KaxoBa (pusudeckasi CynHOCTb SBJICHUS
pEeKpHUCTAIIN3ALUS «CBEPXMPOBOJUMOCTD) METAIJIOB?

65 |ledopmanus u KakoB MexaHu3M pa3pyiieHus METaNIOB MOJ ACHCTBUEM
peKpUCTaIU3aIus MEXaHUYECKOW Harpy3Ku?

66 |ledopmanust u MO’KHO 11 ABJICHUE TEKCTYPUPOBAHUS OTHECTH K
pEeKpHUCTAIIN3ALUS MOJIOKUTEbHBIM CBOMCTBAM METAJIIIOB?

67 |debopmanust u Onpenensercst 11 KOHCTPYKIIUOHHAS TPOYHOCTh
pEeKpHUCTAIIN3ALUS METaJJIOB KaKUM-JIH0O0 OTHUM MEXaHUYECKUM CBOMCTBOM

WIN UX cOUYeTaHueEM?
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68 |ledopmanus u Kaxo#t Bun aedopmanmu HeoOpaTuM — yripyrasi uiu
pEeKpHUCTAIIIN3ALUS iacTuyeckas?
69 |ledopmanust u K xakomy BHJly UCTIBITAHUI OTHOCSITCSI UCIIBITAHUS Ha
pEeKpHUCTAIIIN3ALUS TBEPIOCTh — K CTaTUYECKUM, JUHAMUYECKUM?
70 | dedbopmanust u Yewm ommmuarotcs 1epeKThl KPUCTATUTMUECKON CTPYKTYPBI
pEeKpHUCTAIITN3AUS Marepuaa oT Mop U TPeuuH?
71 |dedbopmanust u JInst KakuX y3J710B MAlllMH — HEMOJBHKHBIX WJTH
pEeKpHUCTAIITN3ALUS MOJBMKHBIX — OIIEHKA U3HOCOCTOMKOCTH Oosiee BaykHa?
72 | dedopmanust u MO’KHO 71 OLIEHUTh YCTAJIOCTHYIO JI0JTOBEYHOCTh MPH
pEeKpHUCTAIIIN3ALUS CTaTMYECKUX MEXaHUYECKUX UCIIBITAaHUSIX ?
73 |dedopmanust u Korna nmpouHocTh MaTepuaia BbIIIE — MPU MOTHOM
pEeKpHUCTAIIN3ALUS OTCYTCTBHH J1e(DeKTOB KPUCTAIIIMUECKOIN CTPYKTYpPBI TN
MIPU UX OYEHb BBICOKOM MIOTHOCTH?
74 | dedbopmanust u CHuxaeTcs WM BO3pacTaeT MIIOTHOCTh SHEPIUH,
pEeKpHUCTAIITN3ALUS aKKyMYJIHMpPOBaHHOW MaTrepuasioM Mpu Hakierne?
75 |dedopmanust u MoskeT 1 IpOTEKaTh MPOLECC PEKPUCTAILINZAIUN B
peKpUCTaIU3aIus MeTaJlIe C UIeaTbHON KPUCTAJUIMYECKON CTPYKTYpOi?
76 |dedbopmanust u CHmIKaeTcs WM BO3PacTaeT IJIOTHOCTh JIe(PEKTOB B
pEeKpHUCTAIITN3ALUS HaKJICIAaHHOM MeTaJljie pu Harpene?
77 | dedbopmanust u Korna n3mensercst pazmep 3epeH B MeTajljie — MpU
pEeKpHUCTAIIIN3ALUS BO3Bpare WK MPU peKpUCTAITU3ALNN?
78 | dedopmanust u Korma meramn 6ynet nedopMupoBarbCs Jierde — MpH
pEeKpHUCTAIIIN3ALUS TeMIepaType BBIIIE WM HUKE Opora
peKpucTamu3anuu’?
79 |dedbopmanust u VkaxuTe pazHUIly MEXIy YIPYrod U MIaCTU4eCKON
pEeKpHUCTAIITN3ALUS nedopMaIusImMu.
80 [Iedopmanust u Kakumu myTsiMu oCyecTBIsI€TCS TIacTUYeCKast
peKpUCTaIU3aIus nedopmarusn? OxapakTepu3ynuTe MI0CKOCTH U
HampaBJIeHUs CKOJIbXeHUs. UTo Ha3bIBaeTCA
IBOMHHUKOBaHHEM?
81 [ledopmanust u KakoB MexaHU3M Ij1acTHYECKOM nedopmanun?
pEeKpHUCTAIIN3ALUS OO0bscHUTE, TOYEMY TUCIOKALUU O0JIEeTYaloT CABUT B
KPHUCTAJUTMYECKON penieTke?
82 [ledopmanust u [Touemy a1t IBYOKEHUS TACTOKAITUN HEOOXOMUMBI
pEeKpHUCTAIIN3ALUS 3HAYUTEJIbHbIC yCUITUS?
83 [ledopmanust u Kak pucrnokanum B3auMOIEHCTBYIOT MKy COO0M?
pEeKpHUCTAIIIN3ALUS
84 |Iedopmanust u Kak nucnokanum B3auMOAEHCTBYIOT C MPEMSATCTBUSMH U
pEeKpHUCTAIIIN3ALUS MOCTOPOHHUMHU BKJItoueHussMU? [louemy rpaHuiisl 3epex
SBIISIIOTCS MIPETISITCTBUEM JUISI IBUKECHUSI TUCITIOKALII ?
85 [ledopmanust u Kaxk n3meHstoTcst CBoMcTBa METaJIa MPH MJIACTUYECKOM
pEeKpHUCTAIITN3ALUS nedopmarun? KakoBbl NpUYHHbBI YIIPOYHEHHSI METAJIIOB
B IIPOIIECCe TUIACTHIECKOU aedopmaruu?
86 [ledopmanust u Kaxk n3meHsieTcs aroMHO-KPUCTAINTUYECKOE CTPOEHUE,
pEeKpHUCTAIIN3ALUS MakKpo- ¥ MUKPOCTPYKTypa npu aedopManuu?
87 |dedbopmanust u UYro Ha3pIBaeTCs TEKCTypoit nedopmaruun?
pEeKpHUCTAIIIN3ALUS
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88

Hedopmarius u
PEKPUCTAITH3AIHS

Yto Ha3BIBACTCS OTIABIXOM, ITOJIMTOHU3AIMCH 1
pexpuctamnuzanuei? Kak n3aMeHst0Tcs: CBOMCcTBa
HaKJICTIAHHBIX METAJIOB MIPH 3THX Ipoleccax?

89

Hedopmarius u

UTo Ha3bIBAE€TCS PEKPUCTATUIM3ALMOHHBIM OTKUTOM? Ero

pEeKpHUCTAIIN3ALUS 3aJa4yu.
90 | Aedopmarius u Kaxk n3meHstoTcst BO BpeMs peKpuCcTaliIn3aiuu
pEeKpHUCTAIITN3ALUS IUIOTHOCTD JUCJIOKAIIUI U TOHKAsi CTPYKTYypa METaJlIoOB U
CILIaBOB?
91 | Aedopmarius u Ot kakux (paKkTOpOB 3aBUCUT BEJIUYMHA 3€pHA

pEeKpHUCTAIIIN3ALUS

XOJIOHOIe(hOPMUPOBAHHOTO METAJLIA TIOCTIE
PEKPHUCTAILTU3AIMOHHOTO OTKUTA?

92

Hedopmarius u
PEKpUCTAITH3AIHS

UYro HazpIBaeTCs ropsueit aedopmanmeii?

93

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBa ¢u3uueckasi CymHOCTb NOABIECHUS HA KPUBBIX
OXJIAXKICHHE — HArpeB CUCTEMbI «PACIUIaB — KPUCTAJIIbI
MeTaljay) TOPU30HTAIBHBIX YYaCTKOB?

94

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

95

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

OTpakaeT JId TEPMHUH «CILJIaB» 0COOEHHOCTH CTPOCHHUS U
TEXHOJIOTUU MTOTyYEHUSI 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 paznudme MexaHU3MOB IBTEKTHYECKOTO U
3BTEKTOMIHOTO MPEBPALLICHUI?

98

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

[Touemy mporiecc 3BTEKTUIECKOTO MPEBPAICHUS
JIByXKOMIIOHEHTHOTO CIIJIaBa MIPUBOIUT K 0Opa30BaHUIO
TOMOT€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 Ga3oil, KOMIIOHEHTOM, CTEIIEHBIO
CBOOOIBI, CHCTEMOM?

101

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakuMu 0COOEHHOCTAMH CTPOEHUS U CBOMCTBAMH
00aiaoT TBEpble PACTBOPHI 3aMEIICHMUSI, BHEPEHUS,
BblunMTaHUA? Kakoil pacTBOp Ha3bIBaeTCA
YIOPSIOUYECHHBIM?

102

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kak n3meHnsieTca mapameTp KpUCTaNIMY€CKON PEeIIeTKH
pu 00pa30BaHUM PA3TUYHBIX TUIIOB TBEPABIX
pacTBOpOB?

103

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

104

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

OnuiuTe yCclIoBUs, TPU KOTOPBIX 00pa3yroTCs: a)
XUMHYECKUE COCTIMHEHUSI C HOPMAJIBHOM BaJCHTHOCTHIO;
0) 2JIEKTPOHHBIC COSAMHECHUS; B) (ha3bl BHEIPEHUSI.

105

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

106

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue cymecTBytoT METOIbI IOCTPOCHHUSI THarpaMm
COCTOSIHUS?
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107

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B yewm 3akitouaroTcs 3BTEKTHUECKOE, TIEPUTEKTHUECKOE,
MOHOTEKTHYECKOE MpeBpalieHus?

108

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B yem cocTodT ABTEKTOMAHOE U IEPUTEKTOUTHOE
MpeBpaleHus?

109

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue ¢ha3pl HaxoAsTCs B paBHOBECHH B TOW WJIM MHOU
00JacTu IMarpaMMbl WJIM Ha TOW WIJIM WHON
TOPU30HTAJILHOW JIMHUU?

110

JlnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kaxk onpeaennts XuMHUUYECKHUIM COCTAB COCYILECTBYIOIINUX
¢a3? Urto Ha3bIBaeTCsI KOHOAON?

111

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Jnst yero npuMeHsieTcsl mpaBUiIoO phiyara?

112

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakas cBsI3b CyIIeCTBYET MEXTYy 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 npaBuiio pblyara 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 mon Audy3uoHHBIM 1
6e31nbGy3MOHHBIM MEXaHU3MaMHU KPUCTAIUTH3auN?

118

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B kpucramnax kakux (a3 BO3MOXKHO 0Opa3oBaHUe
BHYTPUKPHUCTAITAYECKOM JIUKBALIU ?

119

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBa nmpuunHa BO3SHUKHOBEHUSI I€HAPUTHOMN
JTUKBAIMKU? YKazarhk criocod 00phObI C HETO.

120

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Yto moHMMAETCs MO IPSAMOM M 0OpaTHON 30HATBLHOM
JIMKBalMed ¥ KaKOBbI IPUYHMHBI €€ BOSHUKHOBEHUSA?

121

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBa poik MpUHIIHIIA OPHEHTAIIHOHHOTO H Pa3MEPHOTO
cootBeTcTBUsl KoHOOEeBCcKoTO-/[anKoBa B (pa3oBbIX
NPEBPAICHHUSIX B TBEPIOM COCTOSTHUU?

122

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KaxoBbl 0COOEHHOCTH MapTEHCUTHOTO MPEBPAIICHUS B
ciuiaBax?

123

Kenes3o u ero ciiaBel

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

124

Kenes3o u ero ciiaBel

Kaxoii rpynmne MeTamioB COOTBETCTBYET KeJIe30 1O
(bu3nYeCKUM CBOMCTBAM — TSXKEIJIBIM UJTU JIETKUM,
TYTOIJIAaBKUM WJIH JIETKOTUIAaBKUM?

125

Kenes3o u ero ciiaBel

Kakas u3 (a3, cogepxamux yriaepos, siBisieTcst 6osee
CTaOMILHOW — IIEMEHTHUT WK rpaduT?

126

Kenes3o u ero ciiaBel

B kakoMm 13 TBepABIX paCTBOPOB yINIEpO/a B JKejIe3e
PacTBOPUMOCTH YITIEpO/a BhIILIE — B (peppUTE UITU
aycteHure?

127

Kenes3o u ero ciiaBel

Kakas u3 craneit umeer 6ojiee BEICOKYIO TBEPIOCTD B
PaBHOBECHOM COCTOSIHUU — JIOABTEKTOUAHAS UITU
3a3BTEKTOUHAS?
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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 YIIIEPOA
B COCTaBe CILIaBa jke1e30—yriepon?

131

Kenes3o u ero ciiaBel

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

132

Kenes3o u ero ciiaBel

MO>HO JI TIOJIYYHUTh CIUIaBBl, B KOTOPBIX YIIIEPOJ TIPH
conepxanuu Menee 2,14% Haxonurcst B BUAE
rpaUTOBBIX BKIFOUCHU?

133

Kenes3o u ero ciiaBel

B dem, no Bamemy MHEHUI0, 3aKJIIOYAETCS MPUYUHA
CYIIIECTBEHHOTO BIUSHUS (OPMBI TPahUTOBBIX
BKJIIOYEHU HA MEXAHUYECKUE CBOMCTBA YYTYHOB?

134

Kenes3o u ero ciiaBel

B yem cocrout usznueckas 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 u ero ciiaBel

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

137

Kenes3o u ero ciiaBel

Kakue ayryHsl 0071a1a10T HAMTYYIITMMU JIMTCHHBIMA
cBOMicTBaMH?

138

Kenes3o u ero ciiaBel

Kakne Monudukanuy nuMeeT YucToe kKeye30 U B KaKux
TeMIEpaTypHbIX MHTEPBAJIaX OHU YCTONYHUBHI?

139

Kenes3o 1 ero ciiaBel

UYro HazpIiBaeTCs PEeppUTOM, ayCTEHUTOM, [IEMEHTUTOM?
JlaliTe KpaTKyIO XapaKTepUCTUKY ITUX (a3.

140

Kenes3o u ero ciiaBel

Kak paznuuarorcs nmo cTpykTrype CTajiv U YyTyHbI?

141

Kenes3o u ero ciiaBel

Kakue O0p1BaroT uyryns1? Uem otauvaeTcst O€bIi 4yTryH
OT ceporo?

142

Kenes3o u ero ciiaBel

Kaxk nmonyuarot koBkuit yyryn? Ero crpoenue, CBOMcCTBa U
Ha3HaueHUeE.

143

Kenes3o u ero ciiaBel

Kax nomnyuarot BeicokonpouHbIii 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 MIEPEKOTOM?

146

Kenes3o u ero ciiaBel

KakoBbl 0cOOEHHOCTH MPEBpALCHHSI IEPEOXIIAXKACHHOTO
ayCTEHHTA NP HETIPEPHIBHOM OXJIaKICHUH?

147

Kenes3o u ero ciiaBel

KakoBbl 0cOOEHHOCTH pacmaja ayCTeHUTa BO BCEX
TEeMIIepaTypHBIX 30HaxX: AUh HYy3MOHHOTO,
MPOMEKYTOUHOTO (OeitHUTHOTO), 6e311bPy3nOoHHOTO
MpeBpaILICHUI?
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148

Kenes3o u ero ciiaBel

Kak BnusitoT Jierupytoiye 3MeMeHThl Ha MOJI0KEHHE
KpUTH4YeCKuX Touek Al, A3, Ha MAPTEHCUTHBIE TOYKH,
YCTOMYMBOCTh NEPEOXIIAKIECHHOTO ayCTEHUTA?

149

OCHOBBI TEXHOJIOTMT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayIn

HazoBure TexHonornyeckue hakroppl, KOTOPHIC BIHSIOT
Ha IPoIIecc TepMOOOPaOdOTKH.

150

OCHOBBI TEXHOJIOTHHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayIn

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

151

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kakas ctans umeeT O0bIIHIA pa3Mep 3epHa — ¢
3epHUCTOCTHIO 5 min 10 6amoB?

152

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

[Ipu kakoil CTPYKType CTAIM €€ MPOYHOCTh BBIIIE — MPHU
KPYITHO3EPHUCTON MIIN MEJTKO3EPHHUCTOM?

153

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

154

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayn

Kakoe u3nesnnie MOXKHO 3aKajuTh — U3 CTaJH C
conepxkanueM yniepona 0,1 wnm 0,5 %? ITouemy?

155

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

156

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

YerpaHsieTcs i IPY OTKUTE JIMKBAIUS PUMECEH?

157

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

MOKHO T HOpMaJIU3aIuIo CTajael MPUMEHSITh BMECTO
3aKaTKu?

158

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

159

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Jlnst kakux m3nenuit 6osee BakHa MPOKATNBAEMOCTh —
JUTS IeTaJIeH MTAPUKOTIOAIIUITHUKA WITH JUTSI CTAThHBIX
00aTOB?

160

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kaxoii Bug oTIycka — BBICOKUM, CPETHUM WIIH HU3KUI
— o0ecrieynBaeT MOBBIIICHUE TIPEIeia yIPYroCTH CTalu?
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161

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

MO:KHO JIM UCKYCCTBEHHOE CTapEHUE CUUTATh BUIOM
oTmycka?

162

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

163

OCHOBBI TEXHOJIOTHHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

164

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

[Tocne kakoro Buaa XUMHUKO-TEPMHUUIECKOH 00pabOTKH
CTaJIM — LEMEHTAIMN WU a30TUPOBAHUS — BBIIIIE
M3HOCOCTOMKOCTh MOBEPXHOCTHOTO CJOS?

165

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

166

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayn

Yewm ommmuaercs nud@py3noHHOE XpOMUPOBAHHUE OT
rajabBaHUYECKOTO?

167

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kaxo#t Buz 00myueHus MPUMEHSIOT JIJIsl pPa3orpeBa
MOBEPXHOCTHU CTAIBHOTO U3AETUS TpU
XUMHUKO-TEPMUYECKON 00paboTKe — PEHTICHOBCKOE MITH
Ja3epHOE U3NyyeHue?

168

OCHOBBI TEXHOJIOTMT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kak BnusitoT jierupyroniye 31eMeHThl Ha
MPOKAJIMBAEMOCTb CTaIN?

169

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

JaiiTe onpeneneHre OCHOBHBIX ONEPAIMi TEPMUYECKOU
00pabOTKH: OT)KUTA, HOPMATU3AIIUN, 3aKAJKH.

170

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 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 3aKajiKky Bbl 3HAETE U B KAKUX CITydasx
OHU TIPUMEHSIOTCS?

172

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

OT 4ero 3aBUCHUT MPOKATUBAEMOCTh CTAJIM U KaKOBO €€
TEXHOJIOTUYECKOE 3HaUeHuEe?

173

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Urto HazbiBaeTcs oTnyckoM ctanu? Kakue 3anaun
OTITyCKa, TEXHOJIOTHs npoBeAcHus? Kakue cTpykTypHbIe
W3MEHECHHS TIPOUCXOMST MPHU OTITyCKe? YKaKUTE BUJIBI
OTITyCKa.
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174

JlernpoBaHHbIE CTAIHN U
CILIaBbI

KakoBbI NpyHIIUITBI MAPKUPOBKH CTaIEH?

175

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kakue coBpeMeHHbIE TEXHOJIOTHUH 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 JeTajIeh?

177

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[TouemMy yCTOMYHUBOCTH CTAIH K BO3/ICHCTBUIO
KOPPO3HOHHBIX CpPEJI MOBBIIIAETCS MPU BBEJCHUH B
COCTaB JIETHUPYIOIINUX 3JIEMEHTOB?

178

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kakue nerupytomue 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
TEPMHUUYECKHUM YIyUdlIeHHEM?

180

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

181

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Yto He0OX0MUMO TIPEATIPUHATD 711 TTOBBIIICHUS
U3HOCOCTOMKOCTH CTAJILHBIX JeTajiei?

182

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

183

JlernpoBaHHbIE CTAIHN U
CILIaBbI

KaxoBbI kpuTepun BEIOOpa CTaJICH JjIsl M3TOTOBJICHHS
PEXyIIEro MHCTpyMeHTa?

184

JlernpoBaHHbIE CTAIHN U
CILIaBbI

KaxkoB, no Baiiemy MHEHHIO, MEXaHU3M U3HAIIIMBAHUS
PEXYIHUX KPOMOK HHCTPYMEHTA JUIsl 00paboTKu
METaJJIOB, CIIJIABOB?

185

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak B Mapke OBICTPOPEKYIIEH CTalld yKa3bIBAIOT
coJiepKaHue JIETUPYIOIINX 3JIEMEHTOB?

186

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kaxoii terupyroiuii 377€eMEeHT NpUAAET BHICOKYIO
HU3HOCOCTOHKOCTBH OBICTPOPEIKYIIINM CTAJSIM?

187

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[Touemy 1ienecooOpa3Ha MHOTOCTaIUIHAS, a HE
OJTHOCTaIUHAs TepMUYECKast 00pabOTKa PEXKYIIETO
WHCTpyMEHTa?

188

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kakum 00pazom 3aMeIsitoT MPOIEeCChl CTAPEHUS CTaICH,
UCIOJIb3yEMBbIX JUISl U3TOTOBIICHUS U3MEPUTEITHLHOTO
WHCTpyMEHTa?

189

JlernpoBaHHbIE CTAIHN U
CILIaBbI

MO>HO JTi U3TOTABIMBATh H3MEPHUTEIIBHBIA HHCTPYMEHT
BBICOKOH TOYHOCTH M3 CIIABOB HA OCHOBE ME/IH,
aJIFIOMUHUS, TUTaHA?

190

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Crnenyet a1 IpOBOAUTH TEPMUYECKYIO 00pabOTKY MaTpHIT
JUTSL IITAMIIOB TOpsiuero AeopMUpPOBaHUS IO BCEMY
CEUYEHUIO MaTpHUIIbI?

191

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[Touemy TsKEI0 HArPY>KEHHBIN HUHCTPYMEHT
M3TOTABJIMBAIOT U3 CTaJIEH C MOBBIIIEHHBIM COJIEPKaHUEM
BOJIb(ppama?

192

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak knmaccuunupyroTces JerupoBaHHbIE CTaTH?

193

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak BnusitoT ierupytoiye 31eMeHThl Ha
MPOKAJIMBAEMOCTb CTaIN?
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194

HBeTHBIe METAJJIbI U CITJIaBbI

Cy1ecTBYyIOT JIU IPUHLIUITHATbHBIE OTJINYUS Y CIUIaBOB,
MOJTyYEHHBIX JINTHEM M METOJIaMHU TTOPOILIKOBOM
MeTajuTypruu?

195

HBeTHBIe METAJJIbI U CITJIaBbI

Bo3MoxHO 11 MeXaHUYECKOe N3MENbYEeHNE TBEPIBIX Tell
JI0 aTOMApHOTO YPOBHS?

196

HBeTHBIe METAJJIbI U CITJIaBbI

Kakum metonom, nmo Bamemy MHEHHIO, MOKHO MOJTYYUTh
MOPOILIKH METAJUIOB C MUHUMAaJIbHBIMH pa3MepamMu
qacTull?

197

HBeTHBIe METAJJIbI U CITJIaBbI

MO>XHO JIM UCKITIOUUTD OTIEPAIUIO CLICKAaHUS U3
TEXHOJIOTMYECKOTO [IUKJIA MOTYYSHHS U3IETUH U3
MOPOIIKOOOPa3HBIX METAJUIMYECKUX MaTeprasioB?

198

HBeTHBIe METAJJIbI U CITJIaBbI

Kakum MeTonoM mosyyaroT ATMHHOMEPHbBIE U3AeNus U3
MOPOIIKOBBIX MAaTe€praiIoB?

199

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbl OCHOBHBIE IPEUMYILIECTBA KOMITO3UIITUOHHBIX
MaTepHuaoB, NOTYYEHHBIX METOJIOM MOPOIIKOBOM
METaJUTypriH, [0 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 OTyUYEHUs
ATIOMUHMUSL.

203

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy 3aBoABI MO BBITIABKE aTIOMUHUS PACIIONOKEHBI B
SHEPrOHACKIIICHHBIX pailoHaxX?

204

HBeTHBIe METAJJIbI U CITJIaBbI

B dyem npudmrHa BBICOKON KOPPO3UOHHOM CTOMKOCTH
aTIOMUHUA?

205

HBeTHBIe METAJJIbI U CITJIaBbI

Kaxkumu MeTogamMu MOBBIIAIOT IDIACTHYHOCTD
ATIOMHUHUS ?

206

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbI MeXaHU3MBI YITPOYHEHHSI CTUTABOB AJTFOMUHHS
TePMUYECKON 00pabOTKOH?

207

HBeTHBIe METAJJIbI U CITJIaBbI

[ToueMy CHITYMHUHBI OTIIMYAIOTCSI XOPOITUMH JTUTHEBHIMHU
cBOMicTBaMU?

208

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy antoMuHNEBbIE AaHTUGPUKIIMOHHBIE CIIJIABBI
NPEINOYTUTEIHLHEE HUCII0Ib30BATh B BUE MOKPHITUN?

209

HBeTHBIe METAJJIbI U CITJIaBbI

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

210

HBeTHBIe METAJJIBbI U CITJIaBbI

HazoBute Hanbonee pacripocTpaHeHHBIC MAPKH JIATYHEH.

211

HBeTHBIe METAJJIBbI U CITJIaBbI

[Touemy natyHu U GpOH3bI HEKOTOPHIX MapOK
XapaKTepU3yTCS BBICOKOM H3HOCOCTOMKOCTBIO U
HU3KUM KOA(POUITMEHTOM TPEHUS?

212

HBeTHBIe METAJJIBbI U CITJIaBbI

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

213

HBeTHBIe METAJJIbI U CITJIaBbI

Kak M0KHO TIOBBICHTH 00pabaThIBAEMOCTh MEIH
PEXKYIITIM HHCTPYMEHTOM?

214

HBeTHBIe METAJJIBbI U CITJIaBbI

Kaxue mapku 6pon3 Bam uszBecTHbI?
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215

HBeTHBIe METAJJIbI U CITJIaBbI

KakoB nmpuHIHUI MapKUPOBKU METHBIX CIIJIaBOB?

216

HBeTHBIe METAJJIbI U CITJIaBbI

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

217

HBeTHBIe METAJJIbI U CITJIaBbI

Kakue TyromnnaBkue MeTaIbl UCIIONB3YIOT IS
MOJTyYEHHS TETTEPOB?

218

HBeTHBIe METAJJIbI U CITJIaBbI

Kak cBoiicTBa TUTaHa 3aBUCAT OT COECPKAHUS B HEM
npuMeceit?

219

HBeTHBIe METAJJIBbI U CITJIaBbI

[Touemy B cocTaBe ciiaBa MarHui TepseT CBOU
nupo¢opHbIE CBOMCTBA?

220

HBeTHBIe METAJJIbI U CITJIaBbI

Kakue MeTo1b1 TOBBIIIEHUSI KOPPO3UOHHOW CTOMKOCTH
MarHus 1 CIUIaBOB Ha ero ocHoBe Brl MoxeTe
MPEITIOKUTH?

221

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy crutaBel THITAa 6A00MTOB UMEIOT BHICOKYIO
U3HOCOCTOHKOCTh B COUCTAHHU C HU3KUM
K03 UIIUEHTOM TPEHHS?

222

HBeTHBIe METAJJIbI U CITJIaBbI

B dyem npudrHa MOBBIIEHUS] ©3HOCOCTOMKOCTH
0a00UTOBBIX BKJIQBIIIECH IPH YMEHBIIEHUN UX
TOJIIUHEI?

223

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbI OCHOBHBIE TOCTOMHCTBA OEPUILITUS KaK
KOHCTPYKIIMOHHOTO MaTtepuana?

3aoanus 013 camocmoamenvHoil padbomot 0OyuaOWUXCcaA:

Ne Pasznen nucuMIIMHbI 3amaHus 1J1s1 CAaMOCTOSTEJIbHOM PadoThI
1 [2Kene3o u ero crinaBbl Hauepture nquarpammy xene3o-yriaepona B 000ux
BapHAHTAaX: JKEJIE30-IIEMEHTHUT U JKeJIe30-TpaduT.
PaccraBbTe (ha3bl, HAXOMAIINECS B PABHOBECHUHU B PA3HBIX
00IacTX.
2 |Xene3o u ero CruiaBbl Kakue ¢a3oBbie npeBpalieHuu NPOUCXoAsT Ipu

MEJUICHHOM OXJIaK/I€HUH (HAarpeBe) CILUIABOB 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 3. Tepmuueckas o6paboTka
oOIIenH)KeHepHbIe 3HAHNSA B YIIIEPOAVCTHIX CTaNEH.

npohecCHOHATFHON ASITENFHOCTH

Bepcusi: AAAAAATCYhg Kop: 000196348



2|OIIK-3 Cnoco0eH MPUMEHSITh METOIBI 3. Tepmuueckas 06paboTka
MaTeMaTHYeCKOTO aHaIN3a, YIJIEPOJTUCTHIX CTaJICH.
MOJICTTMPOBAHUS U
9KCIIEPUMEHTAILHOTO HCCIIEIOBAaHNS B
npodeCCUOHATIBHOM JesITeTbHOCTH

3|OIIK-7 Cnoco0eH HCToIh30BaTh 3. Tepmuueckas o6paboTka
COBpPEMEHHBIE TTOJIXOIBI H METOJIBI YIJIEPOJTUCTHIX CTaJICH.
peieHus NpoQeccHoHaNbHbIX 3a/1a4 B
o0acTy aBHAIIMOHHON U
PaKeTHO-KOCMUYECKON TEXHUKH

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:
WuaniupoBanye KpucTamiorpaguyeckux mIockocTe n HarpasiaeHui. pdf

1.5.1. Imarpammsi coctosinusa (CPC: 6)

Temaruka: 1. Paciindposars AuarpamMmbl COCTOSIHUM (onpeaeneHue ga3 u
CTPYKTYPHBIX COCTABJISIONINUX B JTFOOBIX 00IaCTSIX TBOWHBIX TUATPAMM).
2. HayuuThcs OIB30BaTHCSI MTPABHIIOM (a3 M MPABHIIOM OTPE3KOB IPH
MOCTPOCHUH KPUBBIX OXJIAKICHUS U ONPEACICHHN KOJTMYECTBEHHOTO
COoOTHOIICHUS (a3 ISl JTFOOBIX CILUIABOB.
3. OnpenensTh npoIecchl, MPOUCXOIAIINE Ha TMHHUSIX THaTrPaMMBbI
(JIMKBUAYC, COMUITYC, IBTEKTUYECKAS JTMHUS, IMHUS TTPEIeIIbHON
PacTBOPUMOCTH U TIp.), TIPU OXJIKACHUN M HATPEBAHUU CILIaBA.

Tun: Jlomaninee 3aganue

Ipukpensiennbie paiijabi:
Huarpammsl coctostHus. pdf

Bonpocsl K IpOMeKYTOYHOM aTTeCTAlUK
"Marepuanosenenue"
1.  3Oxs3ameH (7 cemecTp)
Ipuxpeniennble gpaiiansi: Ok3amed (7 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 .

Bepcusi: AAAAAATCYhg Kop: 000196348



7. MIEPEYEHDL PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOI CETH
«MHTEPHET», HEOBXOJIUMBIX J1J151 OCBOEHUS
JUCHUIIIAHBI

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

HaumeHnoBaHue pecypca | HNHTEepHET-CCHIIIKA HA pecypce

"ZNANIUM.COM"

HoroBop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
OO0 "3HAHUYM" C «18»12.2020 . mo «17»12.2021 r

JHoroBop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 . mo «31»12.2022 ¢

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

00O "NU3nareancTBo Jlanp"

Horosop Ne 027-1-0234-21 ot 18.02.2021 rona ¢ OOO  |e.lanbook.com
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

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 http://biblio-online.ru,
"Jlerennapubie KHUTH" https://biblio-

online.ru/catalog/legendary
Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO https://urait.ru/

"DNeKTpOHHOE U3AATEIILCTBO FOPAUT" g CITIO C
«04»12.2020 1. mo «03»12.2021

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO https://urait.ru/
"Onexrponnoe uznarenbctBa KOPAUT" C «04»12.2020 1.
mo «03»12.2021 r

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO https://urait.ru/
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2021 1.
mo «03»12.2022 r
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Horosop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niis CI1IO

https://urait.ru/

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 OOO "2nexTpoHHOE
n3narenscTBo JOPAUT" noiga CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHM

OnexTrponHas 6ubnuoreka MAU (cooctBernocts MAN).
JIuuensuonnsiit gorosop Ne 0267-HNY-13 ot
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHUs Nporpammsl 111 OBM
ABTOMaTH3MpPOBAaHHAS MHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubaroTexn MAUN)

https://elibrary.mai.ru/MegaPro/We
b

dueKkTpoHHasi Onbamnorexka Koncopunyma apoxkocmMuueckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

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

Cornamenue ot «03»09.2012 r. 6eccpouHo

buoaunorexka POOU

bubnuoreka POOU

| http://www.rfbr.ru/rffi/ru/library

Ennnoe okHO 10cTyna Kk o0pa3oBare/ibHbIM pecypcam

Ennnoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM

|http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

|http://p01pred.c0m

000 "PYHOB"

Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO
"PYHDB" C «07»12.2020 r. o «06»12.2028

http://elibrary.ru

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"

Jorosop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢
OO0OO "HanmonanesHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

http://text.rucont.ru/

Horosop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO
"Hanwmonanenerit iudpoBoit pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

https://text.rucont.ru/

Horosop Ne 027-1-1467-22 ot 09.06.2022 ¢ OOO
"Hammonanenerit iudpoBoii pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

https://text.rucont.ru/
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oI'BY "PI'B"

JloroBop o npenocrasieHnn qocryna k HarmonaneHoit  |http://H30.pd
anektporHoi 6udbnuoreke (HOB) Nel01/HDb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11. 2023

HIT HOUKOH

Cornamenne Ne 715 1C-2011 ot 16.05.2011 o http://archive.neicon.ru
corpynandectse B Koncopimyme HOUKOH C «16»
05.2011 r ¢ aBTOMAaTUYECKUM TTPOJJIEHUEM
Harnmonanpuag noamnucka Ha-2021 r ¢ POOU
T'ocynapctBennoro 3aganust Ne 075-00011-20-00

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

https://www.elsevier.com/solutions
/sciencedirect/content/backfile-

collections
http://rd.springer.com,
http://www.springerprotocols.com
Maremarudeckas 6aza nanabix zbMATH: http://zbMATH.org
http://zbMATH.org
American Chemical Society (ACS)- https://www.acs.org/content/acs/
https://www.acs.org/content/acs/en.html en.html
American Institute of Physics (AIP)- https://www.scitation.org/

https://www.scitation.org/
American Physical Society- https://journals.aps.org/about |https://journals.aps.org/about

EBSCO Publishing (baza CASC)- http://search.ebscohost.com
http://search.ebscohost.com
Cambridge University Press (CUP)- https://www.cambridge.org/core

https://www.cambridge.org/core
IEL m3narennctBa IEEE (Institute of Electrical and https://ieeexplore.ieee.org
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC xomnanuu EBSCO- INSPEC

Institute of Physics (IOP) u3marensctsa IOP Publishing- |https://iopscience.iop.org/
https://iopscience.iop.org/

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

Haunnonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHus

Springer Nature:

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

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

Begell House Inc.

https://www.dl.begellhouse.com/collections/6764f0021c0
5bd10.html

China Academic Journals |(CD Edition) Electronic
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF
Institute of Electrical and Electronics Engineers:

https://ieeexplore.ieee.org/Xplore/home.jsp;
https://ieeexplore.ieee.org

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

1. baza gannbix Academic Search Premier

2. baza mausbpix eBook Academic Collection

3. eBook EngineeringCore Collection

ORBIT Intelligence |— 6a3a nanueix QUESTEL:
https://www.orbit.com/

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

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

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

WWW.jstor.org
https://onlinelibrary.wiley.com

https://link.springer.com

https://www.dl.begellhouse.com/
collections/
676410021c05bd10.html

https://ar.cnki.net/ ACADREF
https://ieeexplore.ieee.org/Xplore/
home.jsp;

https://ieeexplore.ieee.org
https://www.search.ebscohost.com/

https://www.orbit.com/

https://journals.sagepub.com/

https://onlinelibrary.wiley.com/
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8. METOANYECKUE YKA3ZAHUA IS OBYUYAIOIIUXCA 110
OCBOEHHIO JUCIIUIIJINHbI

D deKkTUBHBIM CITOCOOOM Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEH CTYJICHTOB MPHU U3YUECHUHN
JUCLUILTMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa, KOTopasi HalleJieHa Ha MPopadboTKy
CTyJIEHTaMH MaTepHasia MpOoIIeIINX KOHTAKTHBIX 3aHATUH U MOATOTOBKY K MPEICTOSLIIIM
3aHATUSM.

CamocTtosiTenbHast paboTa CTyJ€HTOB IPOBOJIUTCS UMH B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXHO, OZJHAKO, PEKOMEHI0BATh TPYIIIOBOE U3yUCHHE MaTepUaOB,
o0ecrneurBaroIee COBMECTHYIO pPa0OTy HECKOJIBKUX CTYIEHTOB, YTO MOJIOKHUTEIBHO BIUSET HA
Ka4eCcTBO MPOpadOTKH MPOrpaMMbl Kypca.

B To ke BpeMs BbICOKasl CTENIEHb YCBOEHUS U3y4yaeMOU TUCIUIUINHBI JOCTUTAeTCs pU
MTOCTOSTHHOM paboTe CTYACHTOB HaJl TEKYIIIMM MaTrepuaioM. B 3To# CBs3M jkenaTebHa
npopaboTKa JIEKIIMOHHOTO Marepuaia B JIeHb €0 IPOYTEHUs, UTO ITO3BOJISIET, BO-TIEPBBIX,
OTIepaTUBHO (Ha CJEIyIOIIeH JeKIIMN) CHUMAaTh BOSHUKAIOIINE BOMIPOCHI U, BO-BTOPBIX,
co3/1aBaTh Oarak 3HaHUW MO JUCIUIUIMHE 3300 IO TPOMEXYTOYHON aTTeCTALIHH.

[Ipu MOArOTOBKE K MPAKTUUECKUM 3aHATHUSAM TakKe He0OXoIuMa NpopadoTKa JEKIIMOHHOTO
MaTepuaia. To MO3BOJIUT OCO3HAHO pabOTaTh C MpeAaraéMbIM MaTepHUaioM MPEToAaBaTeIeM
Ha MPaKTUYECKOM 3aHATHUH, a, CIeI0BaTeIbHO, 3aKJIabIBaTh 0a3y METOIMK U MPUEMOB MIPH
pElIeHNN IPAKTUYECKUX 3aj1ay.

[Ipu uzyyennn mMatepuaia HEOOXOIMMO JIeIaTh aKLEHT He Ha 3a3yOpHMBaHUU MaTepHaa, a
Ha TIOHMMaHUue ero (pU3NUecKoil CyTH, YTO Pa3BUBAET MBIIICHUE U TTO3BOJISIET MTOHSTh
METOZ0JOTHIO N3y4aeMOU TUCIUTINHBI.

Jlekuuu:

B xone neKIMOHHBIX 3aHATUH HEOOXOAMMO BECTH KOHCIIEKTHPOBAaHKE YyUeOHOTro MaTrepHaia.
OO6parath BHUMaHUE HA KaTeropuu, GopMyITHPOBKHU, PAaCKPHIBAIOIINE COAEPKAHUE TEX WU
MHBIX SIBJICHUN U TPOLECCOB, HAYYHbIE BBIBOBI U MPAKTUYECKHUE PEKOMEH AU H.
KenatenbHO OCTaBIATH B pabOYMX KOHCIIEKTAX MOJIs, Te IeJaTh OMETKH U3
PEKOMEH0BaHHOM JTUTEPaTyphl, TOMOIHSIONINE MaTeprall MPOCITyIIAHHOM JIEKIIMH, a TaKXKe
MOJYEPKUBAIOIINE 0COOYIO BaXKHOCTh T€X MJIM UHBIX TEOPETUUECKUX MOJIOKEHHIH.
Pexomennyercs 3aaBaTh NpenoAaBaTeiIo YTOUHSIOUINE BOIIPOCHI C LIETbIO YACHEHUS
TEOPETUYECKUX TMOJ0KEHUM, pa3pelieHusl CIIOPHBIX CUTYAIUH.

CBo#l KOHCIEKT JIEKIMH CJIelyeT JopabaThIBaTh, Aejasi B HEM COOTBETCTBYIOIINE 3aMTUCH U3
JUTEPATyphl, PEKOMEHIOBAaHHOM MpeIio1aBaTeieM U IpeIyCMOTPEHHON paboueii
mporpamMMmoit s padbodeit mporpamMmbl guctutuinabl (PIT/T).

Jlyisa moHMMaHus MaTepuaia U KaYeCTBEHHOI'O €r0 YCBOCHUS PEKOMEHAYETCS TaKasi
MOCJIEZIOBATENBHOCTD U MPOJOJKUTEILHOCTD NEHCTBUI:

- MI3ydeHne KoHCTIEKTa JIEKIIMH B TOT )K€ JIeHb (Trocie Jekiuu): 10-15 MunyT.

- I3yueHue KOHCTEKTa JIEKIIMHU 3a ACHb Nepen ciaeayronen gekmuen: 10-15 MunyT.

- N3yuyeHue TeopeTHuecKoro Marepuasna no yueOHIKY U KOHCIIEKTY: 2 yaca B HE/IEIIIO.

- B Teuenue Henenu 1 yac paGorarh ¢ IUTEpaTypoit B OMOIHNOTEKE (AIEKTPOHHON
OoubImoTeKe).

Pexomennanuu no pabore ¢ TUTEpaTypo 3aKIII0YAIOTCS B HEOOXOAUMOCTH U3yUYEHUS
nH(pOpMaIU 10 U3ydaeMOl TEMaTHKE M M3JI0KECHHOW B yUeOHUKAX, YYCOHBIX TTOCOOUSX,
MEePUOANYECKUX U3TAHUSIX.

PexoMeHnyercst mociie u3yueHus: odepeHoro naparpada yueOH1Ka BBIIOJIHUTH HECKOIBKO
MPOCTHIX yNpaXHEHUH Ha JaHHYIO TeMy. KpoMe Toro, oueHb MoJjie3HO MBICJICHHO 33JaTh
cebe cleayroIe BOMPOCH! M MOMPoO0BaTh OTBETUTH HA HUX:

- 0 4é™m 3TOT maparpad?

- KaKue HOBBIE MOHATHUS BBEICHDI, KAKOB UX CMBICI?

- YTO JaAyT 3TU MOHATHUS HA MpPaKTUKe?
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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.
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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 "MOCKOBCKOTO aBUallHOHHOTO UHCTUTYTa
(HaMOHAIBHOTO MCCIIE0BATENbCKOTO YHUBEpcuTeTa)" Kadeapoii (kadempamn) .

JlucuuiuinHa HareseHa Ha opmupoBanue cienyromux komnerennuii: OINK-2, OIIK-3,
OIIK-7.

ConeprkaHne AMCUUIIIIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: U3YYEHHEM
aTOMHO-KPHUCTAJIJIMYECKOTO CTPOCHUSI METAJUIOB, BIMSHUEM €r0 Ha CBOMCTBA METAJIOB U
CIJIABOB U BBIOOPOM CIIOCOOOB M3MEHEHHS CTPYKTYPbI U CBOWCTB B 3aBUCHMOCTH OT
XMMHUYECKOTO COCTaBa, TEMIIEPATypbl HArPEBAa U CKOPOCTEN OXJIAKIEHHS YNCTBIX METAIIJIOB,
JIBOMHBIX U TPOUHBIX CILUIABOB. PacCMOTpeHnEM METOIOB UCIIBITAHUN U KPUTEPUEB OLICHKU
KOHCTPYKTHBHOM IIPOYHOCTH MAaTEPUAJIOB, ONPEAEIIAIOMNX HAIEXKHOCTh U I0JITOBEYHOCTh
uw3nenuil. Knaccugukanuei marepuaaos, HX OCHOBHBIMH MEXaHUYECKUMU U (PU3HUECKUMU
CBOMCTBA, MPUHIUIIAMU BBIOOpa MaTepHAaIOB U OOJIACTH UX IPUMEHEHHS B IPOMBIIIIJICHHOCTH,
TEopHel U TeXHOJIOTHeH TepMudeckoil 00padoTku. C U3ydeHneM 3TON AUCIUILTUHBI pa3BUBACT
JIOTHYECKOE M TEXHUYECKOE MBIIUICHUE, YTO o0ecreunBaeT TpedyemMyto 3pPeKTHBHOCTh
JesTeIbHOCTH OaKasaBpa.

[IpenonaBanue AUCHUILTUHBI IPEyCMaTPUBACT CIIEAYIONIE (HOPMbI OPTaHU3AIIH
yuebHoro nporiecca: Jlekuus, CamocrosarenbHas pabota, [Ipakruueckoe 3anarue, JlaboparopHas
pabora.

IIporpaMMoi IUCHUIUIMHBI IPEAYCMOTPEHBI CIEYIOIINE BUJIbI KOHTPOJIS: TPOMEXYTOUHAS
arrectanus B popme Dx3ameH (7 cemecTp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 4 3a4eTHBIX equHuIl, 144 Jacos.
[IporpaMmmMoit AUCIUIUIMHBI TPEAYCMOTpPEHBI JeKLIUOHHBIE (14 yacoB), npakTudeckue (10 yacon),
naboparopusie (12 gacoB) 3aHsATHS 1 (72 4acOB) CaMOCTOSITENLHOM PabOTHI CTYICHTA.
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Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«MarepuanoBeeHue»

IIpukpensieHHbie Paitabl

Pa3paborka TexnHonoruu tepmoodpadorku (IIO BAPUAHTAM)
pdf

JAunarpammsbl coctosiHus.pdf

NuannupoBanue KpuctaLiorpagpuyecknx miockocTed u Hanpasjaennin.pdf
Jxk3ameH (7 cemectp).pdf

Tepmuueckasi 00padoTka yriiepoaucTbix crajeit.pdf

Makpo- ¥ MUKPOCTPYKTYPHBIH aHAJIM3 MeTAUIMYECKHUX CIUIaBoB.pdf
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Pa3zpaborka TexnHonoruu repmoodpadorku (IIO BAPUAHTAM)
pdf

Bbaok Nel Marepuanosenenue
KypcoBasi padora(nmpoekrt) Nel Pazpaborka Texnonoruu tepmoodpadotku (110
BAPUAHTAM)

TpynoemkocTh(00beM YacoB): 26

TemaTuka: HazHauuTh 1 000CHOBATH PEKUMBI TEPMUYECKON 00paOOTKH JIeTalIn JIJIst
MOJTyYCHUST TPEOYEMBIX IO YCIOBHSM PaOOThI CBOMCTB

TunoBbie BADUAHTHI:

1. «uck — 567, cT. 45»
2. «duck — 562, ct. 45X»
3. «JIuck — 563, ct. 40X»
4. «Iuck — 601, cT. 20»
5. «Koneco 3ybuaroe — 355, ct. 40X»
6. «Caremmut — 340, ct. 20X2H4A»
7. «duck — 262, ct. 40X»
8. «Brynka pacniopnas — 170, ct. 40»
9. «Kpsimka — 202, ct. 20»
10. «nck — 320, cT. 45»
11. «ecrepns — 410, cr. 45XH»
12. «[Tomypebopaa — 630, ct. 18XT'T»
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ens:

1. OCBOHMTb OCHOBHBIE BHJII TEPMUUECKOI 00pabOTKH cTasei;
2. W3YYUTH BIUSHUS TEPMUIECKON 00pabOTKM Ha MEXaHMUECKUE CBOICTBA CTaleH;
3. HAYYHUTHCS C MOMOIIBIO TEPMUYECKOH OOpabOTKH MONIydaTh Y OAHOH M TOW K€ CTalu

Pa3InYHbIC COYCTAHUA CBOI>'ICTB, HCO6XOIII/IMBIC JIIsL YCJ'IOBI/Iﬁ SKCILTyaTaluu,

4. OCBOMTh ~ METONWKY W  MOJYyYHTh [NPAKTHYECKHE HABBIKK 110  pa3paboTke
TEXHOJIOTMYECKOr0 TMpoIecca M Ha3HAYCHUIO PEKHUMOB TEPMHUYECKOH 00pabOTKH JeTaineit
MalllvH;

5. Pa3BUTh HABBIKM CaMOCTOSTEIBHOW TBOPYECKOW AEATEIBHOCTH, ONN3KOW K KOHKPETHOM
WH)XEHEPHOM padore.



JAunarpammsbl coctosiHus.pdf

Baok Nel MarepuanioBenenue
Pazngen NeS JluarpaMMbl COCTOSIHUSI METAINTMYECKUX CUCTEM
Tunosoe 3aganue Nel J[narpamMmMbl COCTOSIHUS IBOMHBIX CIIJIABOB

Tumn: /lomamHee 3aganue

TpynoemkocTh(00beM YacoB): 8

Temartuka: 1. PaciudpoBaTh 1uarpaMMbl COCTOSHUIN (onpeaeneHue Gpa3 u CTPYKTYPHBIX
COCTaBJISIFOLIUX B JIIOOBIX 00JIACTSAX IBOMHBIX IUArpamMm).

2. HayuuThcs ONB30BaTHCS IPABHIIOM (Da3 ¥ MPaBUIIOM OTPE3KOB MPH MOCTPOCHUH KPUBBIX
OXJIQKJICHUS ¥ ONPEICIICHUH KOJTHYECTBEHHOTO COOTHOIIEHUs (a3 /ISt TIOOBIX CILIABOB.

3. OnpenensiTh MPOIECCHl, TPOUCXOISAIINE Ha JIMHUASX AUATPAMMBI (JTUKBHILYC, COUIYC,
IBTEKTUYECKAs JIMHUS, JIMHUS IPEEITBHON paCTBOPUMOCTH U TIP.), IPU OXJIAKIACHUH U
HarpeBaHuU CILIABA.

TunoBble BAPDUAHTHI:

BAPUAHT Ne 1
[TocTpouTh MBOMHYIO AHArpaMMy COCTOSHUS TI0 JAHHOMY TpeX(pa3HOMY paBHOBECHUIO
Ks0= az0t fiso
PactBopuMocCTh (a3 mpu KOMHATHOMN TeMIepaType:
20=5, Bo=85 B%

HOCTpOI/ITL KPHBBIC OXJIAXKACHUS, HAPUCOBATL CTPYKTYPY U OIIPEACIIUTE COOTHOLICHUC (1)2130BBIX
U CTPYKTYPHBIX COCTABJIAOIIHNX IJISI CIIJIABOB:

0%, 15%, 30%, 70% B
BAPUAHT Ne 2
[TocTpouTh NBOIHYIO AMArpaMMy COCTOSIHUS MO JAHHOMY TpeX(pa3HOMY paBHOBECHIO
Keo= azot Beo
PactBopumMocTh (a3 mpu KOMHATHOW TeMIepaType:
20=30, Bo=90 B%

[TocTpouTh KpuBbIE OXJIAXK/IEHUS, HAPUCOBATH CTPYKTYPY U OINPEAETUTh COOTHOIIEHHE (Da30BbIX
Y CTPYKTYPHBIX COCTABJISIOIINX IS CIIJIABOB:

0%, 20%, 40%, 70% B
BAPUAHT Ne 3
[TocTpoHTh JBOMHYIO JMarpaMMy COCTOSHHS 10 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
Ka0= a0t fso
PacTBOpHMOCTB (ha3 pH KOMHATHOM TEMIIEpAType:

a,=20 ) Bo=80 B%



[TocTpouTh KpUBBIE OXJIAXKICHUS, HAPUCOBATH CTPYKTYPY U ONPENEIUTh COOTHOILIEHHE (Da30BBIX
U CTPYKTYPHBIX COCTABJISIOIIUX IS CILIABOB:

30%, 40%, 60%, 100% B
BAPUAHT Ne 4
[TocTpouTth JBOMHYIO JUAarpaMMy COCTOSIHUSA IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Ks0= a0t fro
PacTBOopuMoOCTS (pa3 nmpu KOMHATHOM Temreparype:
20=20, Bo=80 B%

[TocTpouTh KpUBBIE OXJIAXKICHHS, HAPUCOBATH CTPYKTYPY U ONPEEIIUTh COOTHOIIEHHE (Da30BBIX
U CTPYKTYPHBIX COCTABJISIOIINX JJIs CILLIABOB:

0%, 30%, 50%, 80% B
BAPUAHT Ne 5
[TocTpouTh JBOMHYIO IMarpaMMy COCTOSHHS 10 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
Ks0= az0t fiso
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TeMIIepaType:
a2,=10, Bo=90 B%

HOCTpOI/ITL KPHBBIC OXJIAXKACHUS, HAPUCOBATHL CTPYKTYPY U OIIPEACIIUTL COOTHOIICHUC (1)3301351)(
U CTPYKTYPHBIX COCTABJIAOIIHNX IJISI CIIJIABOB:

30%, 40%, 60%, 100% B
BAPUAHT Ne 6
[TocTpouTh MBOMHYIO AMArpaMMy COCTOSIHUSI 10 JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
Keo= azot Bso
PactBopuMocCTh (a3 mpu KOMHATHOM TeMIepaType:
2,=10, B,=80 B%

[TocTpouTh KpUBbIE OXJIAXK/IEHUS, HAPUCOBATH CTPYKTYPY U OINPEAETUTh COOTHOIIEHHE (Da30BbIX
Y CTPYKTYPHBIX COCTABJISIOIINX JJIS CIIJIABOB:

0%, 20%, 40%, 70% B
BAPUAHT Ne 7
[TocTpouTh MBOMHYIO AMArpaMMy COCTOSIHUS 10 JAHHOMY TpeX(a3HOMY PaBHOBECHIO
Ks0= a0+ fiso
PactBopuMoCTh (ha3 mpu KOMHATHON TEMITepaType:

a,=20 ) Bo=90 B%



[TocTpouTh KpUBBIE OXJIAXKICHUS, HAPUCOBATH CTPYKTYPY U ONPENEIUTh COOTHOILIEHHE (Da30BBIX
U CTPYKTYPHBIX COCTABJISIOIINX JJIS CIJIABOB:

30%, 40%, 60%, 100% B
BAPUAHT Ne 8
[TocTpouTth JBOMHYIO JUarpaMMy COCTOSIHMS IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Ks0= a0t fro
PacTBOopuMoOCTS (pa3 nmpu KOMHATHOM Temreparype:
20=20, Bo=90 B%

[TocTpouTh KpUBBIE OXJIAXKICHHSI, HAPUCOBATH CTPYKTYPY U OMPEACIUTh COOTHOILICHHE (ha30BBIX
U CTPYKTYPHBIX COCTABJISIOIINX JJIs CILLIABOB:

0%, 30%, 50%, 80% B
BAPUAHT Ne 9
[TocTpouTh JBOMHYIO IMarpaMMy COCTOSHHS 10 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
Ks0= a0t fi7o
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TeMIIepaType:
2,=10, Bo=80 B%

HOCTpOI/ITL KPHBBIC OXJIAXKACHUS, HAPUCOBATL CTPYKTYPY U OIIPEACIIUTE COOTHOLICHUC (1)2130BBIX
U CTPYKTYPHBIX COCTABJIAOIIHNX IJISI CIIJIABOB:

0%, 30%, 30%, 70% B
BAPUAHT Ne 10
[TocTpouTh MBOMHYIO AMArpaMMy COCTOSIHUSI 10 JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
Ks0= a0t 70
PactBopuMocCTh (a3 mpu KOMHATHOW TeMIepaType:
20=20, Bo=70 B%

[TocTpouTh KpuBbIE OXJIAXK/IEHUS, HAPUCOBATH CTPYKTYPY U ONPEAETUTh COOTHOLIEHHE (Da30BbIX
Y CTPYKTYPHBIX COCTABJISIOIINX JJIS CIIJIABOB:

0%, 30%, 50%, 80% B
BAPUAHT Ne 11
[TocTpouTh MBOIHYIO AHarpaMMy COCTOSHUS IO JAaHHOMY TpeX(a3HOMY paBHOBECHIO
Ks0= a0+ fiso
PactBopuMoCTh (ha3 mpu KOMHATHON TEMITepaType:

a,=10 ) Bo=80 B%



[TocTpouTh KpUBBIE OXJIAXKICHUS, HAPUCOBATH CTPYKTYPY U ONPENEIUTh COOTHOILIEHHE (Da30BBIX
U CTPYKTYPHBIX COCTABJISIOIINX JJIS CIJIABOB:

30%, 40%, 60%, 100% B
BAPHUAHT Ne 12
[TocTpouTth JBOMHYIO JUAarpaMMy COCTOSIHUSA IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Keo= azot fso
PacTBOopuMoOCTS (pa3 nmpu KOMHATHOM Temreparype:
20=10, Bo=90 B%

[TocTpouTh KpUBBIE OXJIAXKICHHSI, HAPUCOBATH CTPYKTYPY U OMPEACIUTh COOTHOILICHHE (ha30BBIX
U CTPYKTYPHBIX COCTABJISIOIINX JJIs CILLIABOB:

0%, 20%, 40%, 70% B
BAPUAHT Ne 13
[TocTpouTh JBOMHYIO IMarpaMMy COCTOSIHHS IO TJAHHOMY TpeX(ha3zHOMY PaBHOBECHIO
Kao= A+ Bso
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TeMIIepaType:
Bo=85 B%

HOCTpOI/ITL KPHBBIC OXJIAXKACHUS, HAPUCOBATL CTPYKTYPY U OIIPEACIIUTE COOTHOLICHUC (1)2130BBIX
U CTPYKTYPHBIX COCTABJIAOIIHNX IJISI CIIJIABOB:

0%, 20%, 40%, 70% B
BAPUAHT Ne 14
[TocTpouTh MBOMHYIO AMArpaMMy COCTOSIHUSI 10 JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
Keo= az+ B
PactBopuMocCTh (a3 mpu KOMHATHOW TeMIepaType:
a0=30

[TocTpouTh KpUBbIE OXJIAXK/IEHUS, HAPUCOBATH CTPYKTYPY U OINPEAETUTh COOTHOIIEHHE (Da30BbIX
Y CTPYKTYPHBIX COCTABJISIOIINX JJIS CILNIABOB:

0%, 20%, 40%, 70% B
BAPUAHT Ne 15
[TocTpouTh MBOIHYIO AHarpaMMy COCTOSHUS IO JAaHHOMY TpeX(a3HOMY paBHOBECHIO
Ks0= a0+ fiso
PactBopuMoCTh (ha3 mpu KOMHATHON TEMITepaType:

a,=10 ) Bo=90 B%



[TocTpouTh KpUBBIE OXJIAXKIECHUS, HAPUCOBATH CTPYKTYPY U OINPENIEIUTh COOTHOIIEHUE (Pa30BhIX
U CTPYKTYPHBIX COCTABJISIOIINX JJIS CIJIABOB:

15%, 40%, 60%, 100% B
BAPHUAHT Ne 16
[TocTpouTth JBOMHYIO JUAarpaMMy COCTOSIHUSA IO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Kso=A+B
PacTBOopuMoOCTS (pa3 nmpu KOMHATHOM Temreparype:

[TocTpouth KpUBbIE OXJIAXKICHUS, HAPUCOBATH CTPYKTYPY U ONPEAETUTh COOTHOIICHHE (Pa30BBIX
U CTPYKTYPHBIX COCTABJISIONINX JJIsl CIUIABOB:

0%, 30%, 50%, 80% B
BAPUAHT Ne 17
[TocTpouTh MBOMHYIO AHArpaMMy COCTOSHUS TI0 JAHHOMY TpeX(pa3HOMY paBHOBECHUIO
K30 + fso= aso
PactBopuMocCTh (a3 mpu KOMHATHON TeMIepaType:
20=20 , Bo=90 B%

HOCTpOI/ITL KPHBBIC OXJIAXKACHUS, HAPUCOBATL CTPYKTYPY U OIIPEACIIUTE COOTHOLICHUC (1)2130BBIX
U CTPYKTYPHBIX COCTABJIAOIIUNX IJISI CIIJIaBOB:

40%, 60%, 70%, 100% B
BAPUAHT Ne 18
[TocTpouTh MBOMHYIO AMArpaMMy COCTOSIHUSI IO JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
K20 + B80= auo
PactBopuMoCTh (a3 mpu KOMHATHOW TeMIepaType:
2,=10, B,=80 B%

[TocTpouTh KpuBbIE OXJIAXK/IEHUS, HAPUCOBATH CTPYKTYPY U ONPEAETUTh COOTHOIIEHHE (Ha30BbIX
Y CTPYKTYPHBIX COCTABJISIOIINX JJIS CIIJIABOB:

0%, 30%, 60%, 80% B
BAPHUAHT Ne 19
[TocTpouTh NBOMHYIO JUArpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
K30 + fso= aeo
PacTBopuMoCTh (a3 mpu KOMHATHOW TeMIepaType:
20=60 , Bo=90 B%

HOCTpOI/ITB KPHUBBIC OXJIAXKACHUS, HAPUCOBATL CTPYKTYPY U OMMPECACIIUTL COOTHOUICHUC (I)EBOBBIX
U CTPYKTYPHBIX COCTABJIAOIIHNX JJIS1 CIIJIABOB!:



40%., 60%, 70%, 100% B
BAPUAHT Ne 20
ITocTpOUTh JBOMHYIO THArPAMMY COCTOSIHUS 110 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
K30 + B= aso
PacTBOpuMOCTS (pa3 mmpu KOMHATHOM TeMIepaType:
20=20 B%

[TocTpouTh KpUBBIE OXJIAXKICHHS, HAPUCOBATH CTPYKTYPY U ONPEIEIIUTh COOTHOIIEHHE (Da30BBIX
U CTPYKTYPHBIX COCTABJISIOLINX JJIs CILLIABOB:

10%, 30%, 50%, 80% B
BAPUAHT Ne 21
[TocTpouts OBOIHYIO AHarpaMMy COCTOSHUS IO JaHHOMY TpeX(a3sHOMY paBHOBECHUIO
Kot a30= feo
PactBopuMOCTh (a3 mpu KOMHATHOM TEMIIEpaType:
a,=10, Bo=70 B%

[TocTpouTh KpUBbIE OXJIAX/IEHUS, HAPUCOBATh CTPYKTYPY U ONPEAETUTh COOTHOILIEHHE (Da30BbIX
U CTPYKTYPHBIX COCTABJISIOIINX JJIS CIJIABOB:

20%, 50%, 70%, 100% B
BAPUAHT Ne 22
[TocTpoHTh JBOMHYIO IMarpaMMy COCTOSHHS 10 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
Ko+ A= feo
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TeMIIeparype:
Bo=80 B%

HOCTpOI/ITB KPHUBBIC OXJIAXKACHUS, HAPUCOBATHL CTPYKTYPY U OMMPEACIIUTE COOTHOIICHUC q)aSOBBIX
U CTPYKTYPHBIX COCTABJIAOIIUX IJISI CIIJIABOB:

0%, 30%, 60%, 80% B
BAPUAHT Ne 23
[TocTpouTh MBOMHYIO AMArpaMMYy COCTOSIHUSI IO JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
Ko + B70= aso
PactBOpuMOCTh (a3 mpu KOMHATHOM TeMIepaType:
20=20, Bo=90 B%

[TocTpouTh KpUBbIE OXJIAXKIECHUS, HAPUCOBATH CTPYKTYPY U ONPEAETUTh COOTHOIIEHHE (Da30BbIX
Y CTPYKTYPHBIX COCTABJISIOIINX IS CIIJIABOB:



40%, 60%, 80%, 100% B
BAPUAHT Ne 24
[TocTpouTh MBOMHYIO AHArpaMMy COCTOSHUS IO JAHHOMY TpeX(a3HOMY paBHOBECHIO
K30 + B= auo
PactBopuMocCTh (a3 mpu KOMHATHOW TeMIepaType:
2,=20 B%

[TocTpouTh KpUBBIE OXJIAXKICHHSI, HAPUCOBATH CTPYKTYPY U OMPEICIUTh COOTHOLICHHE (ha30BBIX
U CTPYKTYPHBIX COCTABJISIOLINX JJIs CILLIABOB:

10%, 30%, 50%, 80% B
BAPUAHT Ne 25
[TocTpouts OBOIHYIO AHarpaMMy COCTOSHUS IO JaHHOMY TpeX(a3sHOMY paBHOBECHUIO
K30 + fro=ass
PactBopuMOCTh (a3 mpu KOMHATHOM TEMIIEpaType:
20=20, Bo=90 B%

[TocTpouTh KpUBbIE OXJIAXK/IEHUS, HAPUCOBATH CTPYKTYPY U ONPEAETUTH COOTHOIIEHHE (Da30BbIX
U CTPYKTYPHBIX COCTaBJISAIOIINX JJIS CILIABOB:

25%, 50%, 80%, 100% B
BAPUAHT Ne 26
[TocTpoHTh JBOMHYIO IMarpaMMy COCTOSHHS 10 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
Ko + fso= aso
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TeMIIEpaType:
2,=20, Bo=90 B%

HOCTpOI/ITB KPHUBBIC OXJIAXKJACHUS, HAPUCOBATHL CTPYKTYPY U ONPECACIINTE COOTHOIICHUC (1)8.30B]':>IX
U CTPYKTYPHBIX COCTABJIAOIIUX IJISI CIIJIABOB:

40%, 60%, 80%, 100% B
BAPUAHT Ne 27
[TocTpouTh MBOMHYIO AMArpaMMYy COCTOSIHUSI IO JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
K20 + B70= azo
PactBOpuMOCTh (a3 mpu KOMHATHOM TeMIepaType:
20=20, Bo=90 B%

[TocTpouTh KpUBbIE OXJIAXKIECHUS, HAPUCOBATH CTPYKTYPY U ONPEAETUTh COOTHOIIEHHE (Da30BbIX
Y CTPYKTYPHBIX COCTABJISIOIINX IS CIIJIABOB:



20%, 40%, 70%, 100% B
BAPUAHT Ne 28
[TocTpouTh MBOMHYIO AHArpaMMy COCTOSHUS 0 JAHHOMY TpeX(a3HOMY paBHOBECHUIO
Ko + B= aso
PactBopuMocTh a3 mpu KOMHATHOU TeMIepaType:
a0=30

[TocTpouTh KpUBBIE OXJIAXKICHHSI, HAPUCOBATH CTPYKTYPY U OMPEICIUTh COOTHOLICHHE (ha30BBIX
U CTPYKTYPHBIX COCTABJISIOLINX JJIs CILLIABOB:

40%, 50%, 75%, 100% B
BAPUAHT Ne 29
[TocTpoutsb NBOIHYIO AArpaMMy COCTOSIHUS MO JAHHOMY TpeX(a3HOMY paBHOBECHUIO
/K50 + B= a0
PactBopuMOCTh (a3 mpu KOMHATHOM TEMIIEpaType:
a0=30

[TocTpouTh KpUBbIE OXJIAXK/IEHUS, HAPUCOBATH CTPYKTYPY U ONPEAETUTH COOTHOIIEHHE (Da30BbIX
U CTPYKTYPHBIX COCTABJISIOIINX JJIS CIJIABOB:

30%, 60%, 80%, 100% B
BAPUAHT Ne 30
[TocTpoHTh JBOMHYIO IHarpaMMy COCTOSIHHS 10 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
K30 + fro= aso
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TeMIIEpaType:
2,=20, Bo=90 B%

HOCTpOI/ITB KPHUBBIC OXJIAXKACHUS, HAPUCOBATHL CTPYKTYPY U OMMPEACIIUTE COOTHOIICHUC q)aSOBBIX
U CTPYKTYPHBIX COCTABJIAOIIUX IJISI CIIJIABOB:

30%, 40%, 65%, 100% B
BAPUAHT Ne 31
[TocTpouTh MBOMHYIO AMArpaMMYy COCTOSIHUSI IO JAHHOMY TpeX(pa3zHOMY paBHOBECHIO
K10+ Peo= azo
PactBOpuMOCTh (a3 mpu KOMHATHOM TeMIepaType:
20=20, Bo=90 B%

[TocTpouTh KpuBbIE OXJIAXK/IEHUS, HAPUCOBATH CTPYKTYPY U ONPENEIUTh COOTHOIIEHHE (Da30BbIX
Y CTPYKTYPHBIX COCTABJISIOIINX IS CIIJIABOB:



20%, 50%, 70%, 100% B
BAPUAHT Ne 32
[TocTpoMTh JBOMHYIO IUarpaMMy COCTOSHHS 110 JAHHOMY TpeX(a3HOMY PaBHOBECHIO
Ko + az= fo
PacTBOpHMOCTH (ha3 PY KOMHATHOM TEMIIEpATYypE:
2,=10, Bo=90 B%

[TocTpouTh KpUBBIE OXJIAXKIECHHSI, HAPUCOBATH CTPYKTYPY U ONPEICIUTh COOTHOIICHHE (ha30BBIX
U CTPYKTYPHBIX COCTABJISIOLINX JJIs CILLIABOB:

15%, 40%, 60%, 100% B

BOHpOCBI CaAMOKOHTPOJIA:
1. Urto o3Hauaer IMPOCKIHA TOYKHU MMEPECCUCHUA KOHOIBI C JIUHHuEH cojimayca Ha OChb

KOHIIEHTpaIuii?

2. Yro 03HaYaeT MPOEKIMS TOUKHU [IEPECeUECHNs KOHO/IbI C JTMHUEH JTMKBUyCa HA OCh
KOHIIEHTpauun?

3. KoHoja pa3zenena TOUKOM, OKa3bIBaKOIIEH COCTaB CIljIaBa Ha JBa oTpe3ka. OTpe3ok
NpUJIETAIOIINHN K JIMHUH JJUKBUIYCa BIBOE JIMHHEe. KakoB MpomeHT xuakoit (hassl B crutaBe?
4. Konona pazneneHa TOUYKOM, TOKa3bIBAIOIICH COCTaB CIJIaBa Ha JiBa O0Tpe3ka. OTpe3ok
HpUJIeraroIInii K JIMHUM JIMKBUAYca BIBoe AnuHHee. KakoB mporeHT TBep/oi ¢a3bl B cruiaBe?
5. Ha xako# JINHUY JIEKUT TOYKA, COOTBETCTBYIOIIAsI KOHIY PABHOBECHOW KPUCTAJIIM3aLluN
cruiaBa?

6. CkoJsibko (a3 HaXOJATCA B PABHOBECUU IIPU MEPBUYHOM KPUCTAIUIN3ALUH
JIBYXKOMITOHEHTHOT'O CIJIaBa HE 3BTEKTHUYECKOI0 cocTaBa?

7. Kak Ha3bIBaeTCs pa3HHUIA MEXAY TEMIIEpAaTypOH MIaBIeHNs U KPUCTAIIM3AMHN MeTasuia?
8. M3 xakux (a3 cCOCTOUT CTPYKTypa ciuiaBa, coaepxkaiiero 30 % xommnoneHnTa A B o0jacTu
NEPBUYHON KpUCTaIn3auuu?

9. Kakum 06pa3zom n3MeHseTcs cocTaB TBEpA0i (a3bl Mpu KpUCTAJUIM3AlMH CIIJIaBa,
coaepxamiero 60 % komnonenta B?

10. CninaB ¢ Kako# CTpYKTypoi OyieT UMETh MUHUMAJIbHYIO TEMIIEpaTypy IUIaBICHUs?

11. Kak Ha3bIBaeTcsi CHOCOOHOCTH TBEPIOTO TENa CYIIECTBOBATh B HECKOJIbKUX
KPUCTAIIMYECKUX CTPYKTypax?

12. Tlo xako¥ TUHUU U3MEHSIETCS] COCTAB JKUIKOM (pa3bl B Ipoliecce KpUCTATN3aum?

13. TTo kakoMy TIpaBUITy ompenensieTcs coctas (asz?

14. Tlo xkakoMy npaBUITy ONpeeNsseTcss KOIUYecTBO (a3, HaXOAIIMXCS B PABHOBECUU ?

15. B xakux KOOpJHHATaX CTPOSIT KPUBBIE OXJIAXKICHHS CIUIaBOB?

16. Kak Ha3pIBaeTcs mepexo 1 MeTajuia U3 )KUKOTO WM TapooOpa3HOro COCTOSHUS B TBEPAOE C
00pa3oBaHNEM KPUCTAJUINYECKOIN CTPYKTYphI?

17. Kak Ha3bIBaeTcs TpyIina XUMHUECKUX JIEMEHTOB, 00J1a/Ial0IMX B 00JIACTH HU3KUX
TEMIEPATyp SABIECHUEM CBEPXIIPOBOAUMOCTH?

18. Kak Ha3bIBaeTCs JUHUSA JUarpaMMbl COCTOSIHUS HA KOTOPOH JIEKaT TOYKH,
COOTBETCTBYIOIIME HA4Yally paBHOBECHON KPUCTAJUIM3ALMH CIIjIaBa?

19. YUto Ha3bpIBAIOT 3€pHOM MeTaia?



NuaaunupoBanue KpucTaLIorpagpuiecKux miockocTe u Hanpasjaennin.pdf

Baok Nel MarepuanoBeneHue
Paznen Ne2 ATOMHO-KPUCTALIMYECKOE CTPOCHUE TBEPABIX Tl
Tunosoe 3ananne Nel MuauimpoBanre Kpuctamiorpaguyeckux miocKOCTed 1
HAIpPaBJICHUN

Tumn: /lomamHee 3aganue

TpynoeMkocTh(00beM YacoB): 6

TemaTuka: [IpoBecTr HHAMIIMPOBAHUE KPUCTAIIOrPAPUIECKUX TUIOCKOCTEH U HaIllpaBJICHUH B
COOTBETCTBUU C BAPUAHTOM.

TunoBbie BADUAHTHI:

VHIULIMPOBAHUE KPUCTAJIJIOI PAOUYECKUX TIJIOCKOCTEN 1 HATIPABJIEHUIA
['pymnma ®.1.0.

Y/}é/ 26 17

20 19 /8

Il1ockocTH:

Bapuanrt 1) 14-15-7-6; 13-15-0; 15-16-19-18; 3-1-26; 4-5-18-17; 13-15-17-19
BapuaHr 2) 5-7-17-19; 7-8-18-19; 23-0-8; 3-1-9-11; 25-26-16-24; 5-6 -17- 24
Bapuanrt 3) 3-15-2; 3-5-19-21; 22-26-0-6; 12-14-18-24; 21-7-26; 24-1-5-22
BapuaHnrt 4) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-6; 15-26-17; 2-3-23-24
BapuaHr 5) 5-14-16-1; 11-9-17-19; 1-7-16; 4-3-25-13; 5-17-18; 6-1-17-22
Bapuanr 6) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 25-23-17; 16-23-17
Bapuanrt 7) 15-9-17-23; 8-17-21-6; 14-21-23; 3-2-19-18; 10-7-2; 11-9-26
Bapuanr 8) 0-21-23; 1-2-10-9; 7-1-23-17; 7-15-16-8; 13-15-2; 19-23-18



Bapuant 9) 13-14-15-25; 13-15-0; 5-3-19-21; 4-5-21-20; 22-6-17; 7-2-24
BapuanTt 10) 13-14-15-25; 13-15-0; 5-3-19-21; 4-5-21-20; 6-21-17; 25-15-23-26
Bapuanrt 11) 6-5-0-7; 2-3-23-24; 3-1-26; 0-8-24-26; 6-7-19-20; 16-19-21
BapuanT 12) 13-15-7-5; 23-17-9; 0-21-19; 22-21-23-26; 5-14-15; 12-13-2-1
Bapuanrt 13) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 23-25-13-22; 16-23-18
BapuanT 14) 13-15-7-5; 12-23-17; 0-21-19; 22-21-23-26; 13-15-17-19; 3-2-23
Bapuanrt 15) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-16; 6-20-18-8; 15-20-18
BapuaHT 16) 15-23-24-16; 14-24-20; 0-2-18-26; 20-25-26; 12-9-15; 7-6-19-20
Bapuant 17) 25-3-1; 3-2-18-19; 25-11-10-9; 26-17-18-19; 7-26-17; 12-13-26-19
BapuanT 18) 15-16-2-3; 15-9-7-1; 5-19-23; 5-6-17-24; 15-0-8; 21-17-8-6
Bapuant 19) 7-24-18-19; 4-0-26-20; 25-19-17; 6-19-24; 5-26-22; 15-9-17-23
Bapuant 20) 2-3-1-0; 3-8-18; 7-2-19; 1-8-21-22; 3-11-14-6; 14-5-7

Bapuanrt 21) 14-13-25-15; 25-7-1; 9-8-13-6; 0-23-21; 5-7-17-19; 8-4-26
Bapuant 22) 5-7-23-21; 23-17-0; 26-5-3; 2-23-21; 15-14-19-20; 13-15-17-19
Bapuant 23) 26-19-18-17; 13-15-5-7; 14-7-5; 15-9-24; 16-22-18; 7-19-18
Bapuant 24) 25-17-19; 7-23-1-17; 7-1-26; 5-6-17-24; 15-19-21; 15-9-19-21
BapuaHnrt 25) 5-3-19-21; 21-19-7-1; 8-18-26; 7-1-17-23; 3-2-24-23; 6-1-21
BapuanTt 26) 5-6-7-0; 10-25-0-2; 9-0-2; 3-5-23-17; 7-17-23; 19-18-15-16
Bapuanrt 27) 23-7-0-26; 14-22-17-9; 7-8-17-26; 5-22-26; 15-3-4-14; 14-3-8
Bapuant 28) 7-1-17-23; 8-19-21; 6-23-21; 5-19-23; 19-2-8; 14-15-19-20
Bapuant 29) 5-19-26; 0-8-24-26; 15-2-4; 14-1-3; 15-5-1,; 16-2-6

Bapuant 30) 26-7-1; 22-5-7; 5-3-19-21; 26-5-7; 7-18-20; 5-17-23
HanpaBJjeHnus:

BapuanT 1) 0-8; 1-17; 6-26; 6-7; 19-3; 5-26

Bapuanrt 2) 14-25; 15-1; 25-17; 0-22; 7-19; 23-25

BapuanT 3) 0-3; 3-24; 24-26; 26-2; 20-5; 14-26

BapuanT 4) 1-18; 2-7; 7-5; 5-19; 21-0; 25-18

BapuanT 5) 22-3; 11-3; 0-15; 16-0; 2-7; 1-5

BapuanT 6) 18-19; 3-26; 1-18; 0-6; 3-22; 5-21

Bapuanrt 7) 18-0; 8-1; 25-9; 15-23; 7-26; 22-5

Bapuanr 8) 4-0; 11-5; 0-18; 15-22; 1-24; 19-17

Bapuant 9) 21-20; 4-5; 5-7; 13-1; 0-23; 8-18

Bapuant 10) 13-14; 12-25; 5-15; 12-26; 15-16; 11-9

Bapuanrt 11) 6-25; 15-21; 16-8; 7-5; 15-1; 15-17

Bapuant 12) 24-17; 4-10; 8-25; 16-26; 21-26; 8-0

Bapuanrt 13) 0-16; 25-21; 3-2; 1-3; 9-7; 25-23

Bapuant 14) 20-4; 22-26; 8-26; 25-14; 6-5; 13-15

BapuaHrt 15) 17-7; 11-17; 11-3; 24-26; 11-5; 25-19

Bapuant 16) 9-25; 13-0; 0-24; 9-23; 25-11; 17-23

Bapuant 17) 1-23; 9-19; 19-26; 4-11; 6-26; 11-21

BapuanTt 18) 26-17; 21-19; 0-22; 8-13; 22-23; 11-2

Bapuant 19) 5-23; 8-21; 22-21; 0-9; 7-21; 24-5

BapuanT 20) 20-19; 9-8; 13-3; 9-6; 11-10; 17-8

Bapuanrt 21) 12-0; 9-4; 11-12; 26-7; 4-25; 1-14

BapuanT 22) 4-5; 5-22; 3-21; 1-12; 4-20; 0-13

BapuanTt 23) 14-18; 1-22; 20-8; 25-16; 0-26

Bapuanrt 24) 1-9; 10-23; 7-5; 26-14; 3-8

Bapuanrt 25) 5-3; 19-7; 19-8; 15-17; 24-4

BapuaHnTt 26) 3-8; 22-20; 19-16; 5-23; 2-15

Bapuanrt 27) 1-8; 18-23; 19-15; 4- 19; 3-7

Bapuanrt 28) 9-0; 10- 15; 11-14; 1-22; 21-18

BapuaHrt 29) 2-3; 2-7; 2-18; 2-13; 2-16




BapuanT 30) 4-25; 4-1; 4-14; 4-16; 4-15
Bomnpocs! 1151 caMOKOHTPOJIA:

. Jaite onpeaeneHne KPUCTaNIMYECKOrO BellecTsa?

. Jante onpeaeneHne KPUCTaNIMYECKON PeLLETKN?

. Jante onpeaeneHne KPUCTaNIMYECKON CTPYKTYPbI?

. HazoBuTe OCHOBHblE CBOMCTBA KPUCTAN/IMYECKUX TN U MOACHUTE, HAa YEM OHM OCHOBAHbI?

. Y70 TaKkoe paja B KpUCTaN/INYECKON peLueTke?

. ObbacHUTE, YTO TaKOe 3/IeMeHTapHas AYeiKa BewecTea?

. falite onpepeneHune cumsona ysna?

. Jainte onpeaeneHne cMMBo/ia NAOCKOCTU, MHAEKCA NNOCKOCTU? O6bACHUTE, YTO TaKOE CTPYKTYPHO-
3KBWBA/IEHTHbIE MJIOCKOCTU, KaK 3anmcaTb NX CUMBO/Ibl B KybunYeckom ayeinke?

9. [laiiTe onpeaeneHne CMMBOa Hanpas/iIeHMA, ero 3anucu?

10. Kakune HanpaBneHns BXOAAT B CEMENUCTBO CTPYKTYPHO-3KBMBAJIEHTHbIX HanpaBaeHui (KaK
pa3nunyaloTca, UX MHAEKChI ANA KybUYecKom SUemnkm)?

11. YKaxunTte, Kakne MHAEKCbl MOXKHO MEHSTb B CEMENCTBE CTPYKTYPHO-3KBMBAJIEHTHbIX NJ0CKOCTEN B
rekcaroHasbHoM ayenke?

12. O6bsacHuTe 3anucum (110), {110}?

13. fanTte onpeaeneHne ocu 30HbI?

14. O6bacHuTe 3anucuk: [110], <110>?
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IIpomexyTounas arrecramus Nel

Dk3aMeH (7 cemectp)

Cemectp: 7
Bun kourpoas: O
Bomnpocnr:



Jxk3ameH (7 cemectp).pdf

IIpomexyTouHasi arrecTanus
Bompocsr

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.

LN wNE



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?



Tepmuueckasi 00padoTka yriiepoaucToix crajeit.pdf

baoxk Nel MarepuanoseneHue
Pa3znen Ne7 OCHOBBI TEXHOJIOTUHM TEPMUUYECKON U XUMUKO-TEPMUUYECKON
00pabOTKH CTAIH
JlaGopaTopHasi padora Nel Tepmuueckas 06paboTKa yriaepoIUCThIX CTajIeh

AyautopHasi 3arpy3ka(odbem yacoB): 4

CamocrosiTe/ibHasi padoTa cTyAeHTOB(00beM YacoB): 1

®opma opranusanuu: JlabopaTopHas padbora

OO0pa3oBaTte/ibHbIE TEXHOJIOTUM:

Onucanue: V3yyenue BIUsSHUS TEMIIEPATYpPbl HArpeBa, CKOPOCTH OXJIAKJICHHUS MPU 3aKaIKe U
TEMIIEpaTyPHO-BPEMEHHBIX PEKUMOB OTITYCKa HA TBEPJIOCTh 3aKAIEHHBIX YTIIEPOJAUCTHIX
CTaJiel, O3HAKOMJICHUE C Pa3IMYHBIMHU BUAAMH TEPMHUYECKON 00pabOTKH - HOpMaTH3aIUe,
3aKaJIKOW U OTITYCKOM YTJIEPOAUCTHIX CTaJIe, ONpe/ieJIeHHe ONTUMAbHON TeMIepaTyphl
3aKanku yraepoaucteix craneit CT45 u V12.

Conep:kanue:

Bomnpocsl caMOKOHTpOJIA:

. Uro Takoe TepMuueckas oopadboTka?

. B uem 3akmrouaercs 3akanka craiei?

. UTO MOHUMAIOT 10T ONITUMAJILHOW TEMITEpaTypOil 3aKaJIKU CTaJIeh?

. Uro Takoe nmoJyiHas ¥ HEIOJIHAs 3aKaJiKa cTaneu?

. Kakas ctpykTypa BO3HHKAET MpU MOJTHON 3aKalIKe YIIEPOAUCTHIX cTasen?
. Uto Takoe nepiauT, COpOUT U TPOCTUT?

. UTO NOHMMAIOT MO OTIYCKOM CTaJIei?

0O NN DN kW~

. UTo Takoe HU3KMI1 U BBICOKHI OTITyCK CTanen?

9. Kakue cTpykTypbl 00pa3yroTcst IpU OTIyCKE MapTeHCUTa?
10. Yto Takoe HOpMamu3anus craien?

11. YUTo MOHUMAIOT MO OTKUIOM CTajiei?



Makpo- ¥ MUKPOCTPYKTYPHbIH aHAJIM3 MEeTAUIMYECKHUX CIUIaBoB.pdf

baoxk Nel MarepuanoseneHue
Paznen Ne2 ATOMHO-KPUCTALIMYECKOE CTPOCHUE TBEPABIX Tl
JlaGopaTopHnasi padora Nel Makpo- 1 MUKPOCTPYKTYpPHBII aHAIIN3
METAJIMYECKUX CILIABOB

AyautopHasi 3arpy3ka(odbem yacoB): 4
CamocrosiTe/ibHasi padoTa cTyAeHTOB(00beM YacoB): 1
®opma opranusanuu: JlabopaTopHas padbora

OO0pa3oBaTte/ibHbIE TEXHOJIOTUM:

Onucanune: OcBOHUTH MCTOAbI MAKPOCKOIMUYCCKOTO U MUKPOCKOIINYCCKOI'0 aHajin3a Ipu

U3y4EHHH MAKpO- U MUKPOCTPYKTYpbl. OCBOUTH pabOTy Ha MeTaJIOrpauuecKOM MUKPOCKOIIE.
Conep:xanue:

Bonpocel caMOKOHTPOJIA:

MakpocTpykrypa:
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11.

Uto Takoe MakpoCTpyKTypa?

Kakumu ciocobamu u3y4yaroT MakKpoCTpYKTYpy?

Jlis kakux 1esnei NpUMEHSI0T aHaJIu3 MaKpOCTPYKTYph1?
Kax BBISBIISIIOT MakpOCTPYKTYpy?

Kak BBIABUTBH JIMKBALUIO CEPBI B CTAIN?

Kak BbIsIBUTH JIMKBanuio ¢pocdopa B cranu?

Yro takoe nukBanua? Buasl nukBanun?

Kak BBISIBUTH JEHIPUTHYIO CTPYKTYPY B JIUTHIX 0Opa3uax?
Kakwue ObIBaroT n3momsi?

Ha3Barb xapakTepHble IPU3HAKU XPYIKOTO U BSI3KOTO U3JI0MOB.
KakoB MexaHN3M yCTal0CTHOTO pa3pyleHHUs?

MuxkpocTpykTypa:
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Yrto Takoe MUKPOCTPYKTypa?

Kakumu cioco6amu u3yyaroT MUKPOCTPYKTYpY?

Jlns kakux 1esei MpUMEHSIOT aHalTu3 MUKPOCTPYKTYPHI?

Kak BBIABIISIIOT MUKPOCTPYKTYpPY?

Kakne HeMeTaTuecKue BKIFOUSHHS THITHYHBI IS CTAN?

st gero mpoBOAST r1yO0KOE U TOBEPXHOCTHOE TpaBJieHue?

Kakum 06pazom ompeaensroT o0Iy0 XUMHUIECKYIO0 HEOJHOPOIHOCTh?
Kakwne 3amaun MO>KHO pemiaTh ¢ TOMOIIBI0 MUKpOaHaIn3a?

Kak nmpuroroButs MUKpOIIIng?

B uewm 3akiouaeTcss MexaHU3M BBISIBICHUS CTPYKTYPHI IPU TPABIECHUU?
Yro Takoe pasperniaronas criocoOOHOCTb MUKPOCKOMa?

Kakoe n3o0paxenue 1aet 00ObEeKTUB U OKYJISIp?

B dem 3akntouaercs metop «cexkyuiein»? YTo onpeaenstoT ¢ HOMOIIbIO 3TOro MeToaa?





