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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

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

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

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

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

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

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

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

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

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI

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

[Tporpamma cocraBieHa B coorBeTcBur ¢ TpeboBanusimu CYOC MAU, pazpaboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 15.03.04 Apromarusaiusi TEXHOIOTHYECKUX
IIPOLIECCOB U MPOU3BOJCTB

ABTOpPBI IPOTPaMMBbIL:

ITumenos C.C.

3aBemyromuii odecreunBaromeid kageapoit TAOM

[Tporpamma omoOpeHa:

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

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

N Hudp Pe3yabTar 00yueHust

3HaTh CITOCOOBI OLIEHKU YPOBHS Opaka MpOoayKIUH, TOHUMATh
MIPUYHHBI €70 BOSHUKHOBEHHS, YMETh MPEIYNPEKIATH €TO
1 3-1(OI1K-4.2) MOSIBJICHUE

YMeTh BHIOMpaTh OCHOBHBIC U BCIIOMOTATEIbHBIC MaTEPHAITBI
JUTSI U3TOTOBJICHUSI M3/ICIIUN, CITOCOOBI pean3aliii OCHOBHBIX

2 V-1(0OIIK-4.2) TEXHOJIOTHYECKUX MPOIECCOB
Brnamets 0OCHOBHBIMH MTOJIOKEHUSIMH, 3aKOHAMHU M METOIaMHU
3 B-1(OIIK-4.2) MEXaHUKH U TEXHOJIOTUH B MPOPECCUOHATLHOM NESITEIIbHOCTH
3HaTh OCHOBHBIE CIIOCOOBI MPOBEACHNUS TIPOBEPKU M HUCITBITAHUH
4 3-1(OIIK-12.1) MaTepHuaioB
YMmeTb 00padaTbIBaTh KCIIEPUMEHTAILHBIC TaHHBIC U
5 V-1(OIIK-12.1) OIICHUBATh TOYHOCTh H3MEPEHUHN U UCTIBITAHUI

Brnaners HaBbIKaMu 0QOPMIICHHS PE3YJIBTaTOB UCCIICTIOBAHNHN H
6 B-1(OIIK-12.1) MIPUHSATHS COOTBETCTBYIOIINX PEIICHUI

[lepeuncnennsie PO sBisitoTCS OCHOBOM 1151 POPMUPOBAHUS CIEAYIOUIMX KOMITETCHIIUHA:

N Hudp Komnerenuus

Crnioco0OeH NpoBOIUTH HAYYHBIE SKCIIEPUMEHTHI C
UCIIOJIb30BaHUEM COBPEMEHHOIO MCCIIE0BATEIbCKOTO
000pyIoBaHUs U IPUOOPOB, OLICHUBATH PE3YJIbTATHI

1 OIIK-12 HUCCIIeqOBaHuN

Crioco6eH ocymIecTBIATh MPOQECCUOHATBHYIO ACATEIHHOCTh C
Y4E€TOM SKOHOMHYECKHUX, IKOJIOTHUYECKHUX, COLUATIbHBIX U
2 OIIK-4 JIPYTUX OTPAaHUYECHUIN Ha BCEX ATanax >KM3HEHHOTO YPOBHS

NuaukaTopbl 1OCTHKEHUS KOMITETEHITUH, CITy)KaIllue I TPOBEPKU C(HOPMUPOBAHHOCTH
YaCTHU COOTBETCTBYIOLIEH KOMIIETCHIIUU:

N Hudp Nuaukarop KoMneTeHuii

OO6nagaeT 3HaHUSIMU TIEPEIOBBIX METOIUK TIPOBEICHUS
Hay4YHBIX SKCIIEPUMEHTOB C UCIIOJIb30BAaHHEM
1 OIIK-12.1 HCCIIEI0BATEIBLCKOTO 000PYI0BAHHMS

[IpuHrMaeT BO BHUMaHHE SKOHOMHUYECKHE, SKOJIOTHUYECKUE U
JpyTHe OrpaHMYEHHs Ha BCEX ATarax >KU3HEHHOTO 1IMKJIa TPU
2 OIIK-4.2 pEILICHUH TPOEKTHBIX 33/1a4

2. MECTO JUCIAIIYIMHBI B CTPYKTYPE
OBPA3OBATEJILHOM ITPOT' PAMMBI.

HucuuminHaa MarepuanoBeleHHe SIBISETCS MPEAIIECTBYIONICH U OCIEAYIOMEN s
CIIeYIONINX TUCIUIUINH:

N I[MpenmecTByOmMe TUCHUILTHHBI Hocaenywmme TUCHUNIIMHBI
Mertpomnorus, cTanaapTU3anus 1
1 cepTuduKaims
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ConpoTuBiieHHE MaTEPUATIOB

3 Hrorosas roc. arrecranus
4 Counonorus
TexHOoIorn4ecKure mpoIecchl
5 ABTOMATU3HPOBAHHBIX IPOU3BOACTB
6 VipasieHue KauecTBOM
Jleranu MammH U OCHOBBI
7 KOHCTPYUPOBAHUS
8 O3HakoMuTeNbHAsS TTpakThKa |

3. CTPYKTYPA U COAEP) KAHUE JTUCIHUIIJIMHBI

OO6m1ast TpyI0EMKOCTh IPAKTUKH COCTABIIAET 2 3a4eTHHIX(bIC) eaeHuI(bl), 72 daca(oB).

Bcero ¢
Monyb Paznen Jlexkuun 12];11;1;[:1. Hpafﬁo(:):: CPC E:::;g amaM;HaM"
KYPCOBBIMH

MarepuanoBeieHu | ATOMHO-KPUCTAILIINY 2 2 4 12 | 20 72

e €CKO€ CTPOCHUE
TBEPIBIX TEI.
Kpucrannuzanus
METaJJIOB
Hedopmarus n 2 0 8 5 15
peKpUCTaAIIIU3aIUA
JnarpaMmbl 2 2 0 8 12
COCTOSTHUS
METaJNIMYECKHUX
CHUCTEM
Keneso u ero 2 2 0 2 6
CILJIaBbI
OCHOBBI TEXHOJIOTUH 2 0 0 1 3
TEPMUYECKON 1
XUMHKO-TEPMHYECKO
i 00paboOTKM CTaNH
JlerupoBaHHbIE 2 0 0 11 | 13
CTaJIM U CIUIaBbI
IlBeTHBIC METATIBI U 2 0 0 1 3
CILJIaBbI

Bcero 14 6 12 40 | 72 72

3.1. Jlekunu
No Oo6bem
/1 Pa3zgen nucuunauHbI 9ac0B Tema JeKkuun
1|1.1.ATOMHO-KpHUCTATITMYECKO 2 Crpykrypa MatepuasioB. O0mIHe CBEACHHS O

€ CTPOEHHE TBEP/BIX TE.
Kpucrannuzauus metanioB

MeETalliax. KpI/ICTaJ'IJ'II/ISaHI/IH METAJIJIOB U
CTPOCHUEC METAJUIMYCCKOI'O CJINTKA

211.2. dedpopmarnus u
PEKPUCTAITH3AIHS

MexaHu3M 1 0COOEHHOCTH IJIaCTHYECKOTO
nedopMupoBaHus. Pekpucramin3anioHHble
MPOLECCHI
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3|1.3.InarpamMmbl COCTOSIHUS 2 JrarpaMMbl COCTOSHUSI METAJUNTMYECKHUX
METaNINYECKUX CUCTEM CUCTEM
4(1.4.Kene3o u ero criaBbl 2 Keneszoymepoaucteie criaBbl. Jluarpamma
COCTOSTHUSI CCTEMBI JKE€JI€30 — YIJIEPO/I.
VYrnepoaucteie ctanu. Yyryn
511.5.0OCHOBBI TEXHOJIOTUH 2 Tepmuueckas oopabotka cramu. OCHOBHBIC
TEPMUYECCKOUN U BH/JIbI TEPMUUYECKON 00paOOTKH CTAIIH.
XUMHKO-TEPMUUECKON [ToBepxHOCTHOE YIIPOYHEHUE CTATbHBIX
00paboTKH cTayIn 15663 (Sh 0507
6|1.6.JlerupoBaHHbBIE CTAIHN U 2 JlerupoBaHHbIE CTAJIN U CIUIABHI.
CILTIaBbI Knaccudukanus 1 MapkupoBKa JIETHPOBAHHBIX
crasieil. KoMno3unnoHHble MaTepruaibl
711.7 11BeTHBIC METAJIBI U 2 [[BeTHBIE MeTaIUTBI U criiaBbl. [loponikoBbie
CILJIaBbI marepuaiibl CACol 1 CAllbl
Hroro: 14

3.2. Conep:xanue JieKI U

1.1.1. Crpykrypa marepuaoB. O0uiue cBeaenusi 0 Merasiax. Kpucramaniusanus

METAJJIOB M CTPOeHHEe MeTa/uIndeckoro caurka (A3: 2, CPC: 1)

Tun nexkmuu: Ilpobnemuas nexkuus

®opma opranuzanum: Jlexnus

Onucanue: Crpykrypa marepuanoB. Atom. Xumudeckas cBsa3b. Monekyna. @a3zoBoe
COCTOSIHME BelecTBa. ['a3 u xuakocth. TBepmoe Teno. Jledhekrs B
KpucTamiax. MoaenupoBaHue CTPyKTYpbl MaTepHaioB.
O6mme cBenenus o Metamnax. Meramisl. Kiaccudukaruys MeTanios.
Kpucrannuueckoe crpoenne MetauioB. CTpOCHUE U CBOMCTBA YUCTHIX
MeTaJIoB. DJIeMeHThI KpucTtauiorpaduu. Kpucrammueckue pemerku
MeTaioB. PeasibHOE cTpoeHNe MeTauInYeCcKUX KprcTaioB (JledekTs
CTPOEHUS peaNbHBIX KPUCTAIJIOB). AHU30TPOIHSI CBOMCTB KPUCTAIIIIOB.
Mertoabl U3ydyeHus: CTpOeHUsI MeTalIoB. OCHOBHBIE CBOMCTBA METAJIJIOB U
crutaBoB. Juddysus.
Kpucrannuzanus MeTaxioB ¥ CTPOCHHE METANINYECKOTO CIIUTKA.
[lepBuuHas KpucTaIn3aluus MeTauioB. Tpu COCTOSHUS BEIIECTBA.
DHepreTHUecKue yCiaoBU Mpoliecca KpUCTain3auun. Mexanusm
nporiecca Kpucraummsanuu. PopMa KpUCTALITHISCKUX 00pa30BaHMMA
(dennputneie kpuctasuibl). CTpoeHHE METaNINYECKOTO CIUTKA.
[IpeBparnienus B TBepaoM coctossaud. [lonmumopdusm. MarautHeie
npeBpaleHus. 3aKaiKka 13 )KUIKOTO COCTOSTHUS. AMOP(HOE COCTOSHUE.
[Tocne mpocmoTpa yue6HOTO (hribMa 1Mo TEXHOJIOTHH Pa3IUBKU U
KPUCTAJTU3ALIMY CTaJIM CTYIEHTHI pa30uBatoTcs Ha 3-4 yueOHbIX
MOATPYMIIBI ¥ B TEUEHUU 15 MUHYT pa3OoHUparoT criocoObl pa3iuBKU U
MpoLecc KPUCTAIITU3AUYU CTAJIH.
1o 3aBepiieHuto, paboyre NOArpymnbl OObETUHSIIOTCS U KOJJIEKTUBHO
00CYXIat0T JOCTOMHCTBA U HEAOCTATKU PA3IMYHBIX CIIOCOO0B Pa3IMBKU
Y TIOSIBTICHUS 1e(DEKTOB B MpOILecce KPUCTAITU3ALUHU U CTIOCOObI
YCTpaHEHUs MOCIEAHUX.
Ha ocHoBe ananusa npenojaBareiab COBMECTHO CO CTYCHTaMH
dhopmymupyeT npobaeMbl KPUCTAUTA3AIIUN METAJUIOB U CIIOCOOBI UX
pelIeHuUS.
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1.2.1. MexaHu3M 1 0COOCHHOCTH IUIACTHYECKOIo Ae()OpMHUPOBaAHMUS.
Pexpucrananzannonnbie npoueccbl (A3: 2, CPC: 1)
Tun aexknuu: WHbopMmannoHHas TeKuus
dopma opranuszanum: Jlexuus

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

1.3.1. ImarpamMmbl cOCTOSIHMA MeTaLiImyeckux cucrem (A3: 2, CPC: 1)

Tun nexkunu: HpopmanonHas JeKus

®opma opranuzanum: Jlexnus

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

1.4.1. “Keaesoyriepoaucrbie ciIaBbl. JlnarpaMma coCTOSHHSI CHCTEMBI #Kejie30 — yIJIepol.
Yruepoaucrtbie ctaan. Uyryn (A3: 2, CPC: 1)

Tun nexkuuu: MHpOpMaOHHAS JIEKITUSI
®opma opranuszanum: Jlexnuus
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1.5.1.

1.6.1.

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

VYrnepoaucteie ctanu. O01mas xapakTepucTiKa. BiausiHue yrepona Ha
CBONMCTBA CTalu. BiMsiHYME MOCTOAHHBIX IPUMECE Ha CBOMCTBA CTaJIH.
Cranp pa3nu4HbIX cCrIoco00B MPOM3BOACTBA. YKcTas cTanb. YIiiepoaucTas
CTaJlb 00IIero Ha3HaYeHUs. YIJIepOIUCThIe KaueCTBEHHbIE CTalH.
VYriepoaucTsle MHCTpyMEHTalbHbIE cTaiu. HaraproBanHas cTanib.
JlucroBas cTans miis XomoaHOU mTaMoBku. OOpabaTeiBaeMOCTh
pe3aHueM. ABTOMaTHbIE CTaJIu.

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

Tepmuueckasi 00padoTka crajau. OCHOBHbIE BUIbI TEPMHYECKOH 00padOTKH CTAJIH.

IToBepxXHOCTHOE yNIpOUHEeHHUE CTAJbHBIX u3aeauil (A3: 2, CPC: 1)

Tun nexkumu: HpopmanonHas JeKus

®opma opranuzanum: Jlexnus

Onucanme: IlonsTue o Tepmudeckoit o0padoTke. Bunabsl Tepmuueckoit 00paboTKH.
[TpuntuEl TepMUYECKON 00paboTKH. J[narpaMmma cOCTOSHUSA.
[IpeBpamienus B ctansax. [IpeBpaiiieHus B cTaiv Npyu HarpeBe.
[IpeBpatienus B ctanu npu oxjiaxaeHuu. [IpeBpanieHus B 3aKkajieHHON
ctanu npu HarpeBe. OOpazoBaHue aycTeHuTa. PocT ayCTEeHUTHOTO 3€pHa.
Pacnan aycrenura. MaprencutHoe npeBpanienue. beHuTHoe
MpeBpalieHue.
Omxur u HopMmanm3anus. Oxkur [ poga. Orxwur Il pona (dazosas
nepeKkpucTauIn3anys). 3akaiaka. BeiOop Temmeparypsl 3aKaiKy.
O6paboTKa X0JI0IOM. 3aKaTMBAEMOCTh M TIPOKAJIMBAEMOCTh. BHYyTpeHHNME
HanpsokeHus. Jledekto 3akanku. OTIMYCK U CTapeHHE.
YcnoBus HarpeBa U OXJIKICHUS PU TEPMHUIECKOM 00padoTKe.
Brustaue TepmMuyeckoit o0pabOTKH Ha MEXaHUYECKHE CBOMCTBA CTAIIH.
YnpouHeHre TOBEPXHOCTH METOIOM IIACTHYECKOTO J1e(hOpMUPOBAHHUS.
MeTonbl MEXaHMYECKOTO YIPOUHEHHUsI MOBEpXHOCTU. TepMomexaHnueckas
o0OpaboTka
[ToBepxHOocTHas 3akanka. OOuMe mosokeHus. BricokouacToTHAsI 3aKalka.
XUMHKO-TepMHUUECcKass 00paboTka ctanu. OO01as XxapakKTeprucTuKa
MPOLIECCOB XUMUKO-TEPMHUECKOI 00paboTku ctanu. LlemenTanus cranu.
A3zotupoBanue. Hurpouemenrtanus. [{uanupoBanue. bopupoanue.
CunmunupoBanue. J(nddy3noHHOE HACHIIICHUE METaIAMH.
BricokosHepreTuueckre MeTobl XMMHUECKOTO MOIU(ULIPOBAHUS.
JlazepHas Tepmudeckast o6padboTka.
JlazepHas xumuko-Tepmuueckas oopadorka (JIXTO).

JlerupoBaHnble cTajaM U ciiaBbl. Kilaccndukanus 1 MapKupoBKa JIerHPOBAHHBIX
craJseii. Komnosnunonnsie marepuanabl (A3: 2, CPC: 1)

Tun nexkuuu: MHpOpMaoOHHAS JTEKIUSI
®opma opranuszanum: Jlexuus
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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.

1.7.1. IIBerHsble MeTa/1bl B ciiaBbl. IlopomkoBbie matepuansl CACs1 nu CAllbr (A3: 2,
CPC:1)
Tun aexknuu: WHbopmannoHHas IeKuus
dopma opranuszanum: Jlexuus

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|1.1.ATOMHO-KpHUCTATITMYECKO 2 NuaunmpoBaHue KpuCTaLIorpaguiecKux
€ CTPOEHHUE TBEPBIX TEI. MJIOCKOCTEW M HampaBJIeHUN
Kpucrannuzauus metanioB
2 |1.3.JlnarpamMBbl COCTOSTHUSA 2 JnarpaMMbl COCTOSAHUS
METaNINYECKUX CUCTEM
311.4.Kene30 u ero crjiaBbl 2 N3yuenne nuarpammel coctosinusa Fe-Fe3C
Hroro: 6

3.4. Conep:xxaHue NPaKTHYECKUX 3AHATUI

1.1.1.

1.3.1.

1.4.1.

NuaunupoBanue Kpuctaiorpagpuyeckux miockocTed u Hanpasjaenni (A3: 2,
CPC:1)
dopma opranuszanun: [Ipakrnueckoe 3ansTre

Omucanne: VHaunupoBaHHe KpUCTAUIOrpapUUECKUX TNIOCKOCTEH U HampaBlIeHUH B
COOTBETCTBHH C 33JJaHUEM.

JAmnarpammbl cocrosinust (A3: 2, CPC: 1)

®opma opranuzanuu: IIpakTuueckoe 3aHsATHE

Onncanue:
JlnarpaMMbl COCTOSIHHSI CUCTEM C HEOTPAaHUYCHHON PaCTBOPUMOCTHIO B
YKUKOM U TBEPJOM COCTOSTHHH.
JlnarpaMMbl COCTOSIHHSI CUCTEM C 3BTEKTHYECKUM PAaBHOBECHEM.
JlnarpaMMbl COCTOSIHHSI CUCTEM C TIEPUTEKTHYECKUM PAaBHOBECHEM.
JlnarpaMMbl COCTOSIHHSI CUCTEM C XUMHUYECKUMU COCTMHEHUSMU.
JlnarpaMMbl COCTOSIHHSI C TIOTUMOP(HBIMU MTPEBPAIICHUSIMU.

N3yuenue nuarpammel coctosinus Fe-Fe3C (A3: 2, CPC: 1)

®opma opranuszanun: [Ipakrnueckoe 3ansTue

Omnucanne: V3yunTh MUKPOCTPYKTYPHI CTaJICH U OEITIBIX YYTYHOB C PA3TUYHBIM
CoZIep)KaHUEeM YTIIEpo/ia M MoKa3aTh B3aUMOCBS3b TUarpaMMbl COCTOSTHHS
Fe-Fe3C co cTpykTypoii CIIIIaBOB € pa3IMUYHBIM COJEP/KaHUEM YIIIEPO/A.
1. 3apucoBare auarpammy coctosiaus Fe-Fe3C. O6o03HaunTh Ha Helt
(a3oBbIe U CTPYKTYpHBIE 00IaCTH.
2. VI3yuuTh U 3apUCOBATH C yKa3aHUEM OINTHYECKOTO YBEIHMUCHHS
CTPYKTYpYy TEXHHUECKOTO Kene3a, cTaliel ¢ cogepkanuem yriepona 0,2
%, 0,4 %, 0,6 %, 0,8 %, 1,2 % ¥ TO03BTEKTHYECKOI'0, IBTEKTUUECKOI0 1
3aBTEKTHYECKOTO YyTyHOB.
3. HanecTtu ¢urypaTtuBHbIC TUHUH STUX CIUIABOB HA AHATPAMMY
cocrosiHus Fe-Fe3C.
4. 3apucoBaTb KpUBbIE OXJIAXKIEHUS ITUX CILIABOB.
5. Onpenenuts ¢ MOMOILBIO PAaBUIa OTPE3KOB KOJHMUYECTBO CTPYKTYPHBIX
COCTaBJISIIOIIUX NIPU KOMHATHON TeMIIepaType /Ui U3yYSHHBIX CTaleil u
YyT'YHOB.
6. CocTaBUTh OTYET, B KOTOPOM BBITIOJTHEHBI ITyHKTHI 1-5.
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3.5. JIaGopaTopHbIe padoThI

Ne Oo0beMm
/1 Pa3zgen aucuunanHbI 9acoB HaunmMenoBaHue J1abopaTopHoii padoThI
1|1.1.ATOMHO-KpHUCTATITMYECKO 4 Makpo- © MUKPOCTPYKTYPHBIN aHan3
€ CTPOEHHUE TBEPBIX TEI. METaINYECKHUX CIIJIABOB
Kpucrannuzanus meTtamioB
211.2. dedpopmarnus u 4 HcnbiTaHue MeTaioB Ha pacTsKEHHUE.
peKpUCTaIU3aIus Onpenenenne XapaKTEPUCTUK MIPOYHOCTH U
IUIACTHYHOCTH B cooTBeTCcTBHH ¢ ['OCT
1497-84
3|1.2. dedopmarius u 4 Meronbl onpeaeeHue TBEpAOCTU METATIIOB U
peKpUCTaIU3aIus cI1aBoB. McrnbITanusi Ha TBEpAOCTH MO
Poksemny. cnibiTanust Ha TBEPIOCTH 1O
bpunemno
Hroro: 12

3.6.Conep:xanne J1adOpaTOPpHbIX padoT

1.1.1. Makpo- 1 MUKPOCTPYKTYPHBbIil aHAJIU3 MeTaJJIn4YecKuX cmiaBos (A3: 4, CPC: 2)
®opma opranmsanuu: JlaboparopHas pabora

IIpukpenjienusnlie ¢aiiabl: Makpo- U MUKPOCTPYKTYPHBIN aHAJIN3 METATUIMYECKUX
crutaBoB.doc, Makpo- U MUKPOCTPYKTYPHBIN aHATN3
METAJTMYECKUX CIUTaBoB.pdf

Onucanme: OCBOUTH METO/IBI MAKPOCKOIIMYECKOTO U MUKPOCKOITMYECKOTO aHAIN3a
IIPU U3YYEHUU MAKpO- U MUKPOCTPYKTYpbl. OCBOUTH paboTy Ha
MeTaiorpadpu4eckoM MUKPOCKOTIE.

1.2.1. HcnbiTaHMe MeTAJJIOB HA pacTskeHne. OnpenesieHne XapaKTePUCTHK MPOYHOCTH
u macTudHocT B coorBercTBUM ¢ [OCT 1497-84 (A3: 4, CPC: 2)

®opma opranm3anuu: JlaGopatopHas pabota
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Onucanme: V3yuyeHue npoliiecca pacTsHKEHUS METAIITMYECKOTO 00pasiia.
Omnpenenenrne OCHOBHBIX MEXaHUYECKUX XapaKTEPUCTUK MaTepHaia.
O3nakomieHue ¢ ucnsltareapHoi mammaon FP-100.

Bomnpocs! 11 caMOKOHTPOJISA:

1. Kakue o6pa3ibl NpUMEHSIOTCS )1 UCIIBITaHNS MaTepUaioB Ha
pactsbkeHue?

2. OOBsiICHUTE TIPUHITUTT PAOOTHI UCTIHITATEIHHOM MAIITUHEI.

3. Kako#l BU1 UMEET quarpaMmma pacTsKeHUS IS IIaCTUYHOTO
MaTepuana, Ui XpyInKoro marepuasna’?

4. Yem 00bsiCHSIETCS HAJIMYME yYacTKa YIPOUHEHHUS Ha UarpaMMe
pactsbkeHus?

5. Kak rpaduaecku onpeneauTs MOIy b TPOAOILHOMN yripyroctu E?

6. Uto Takoe npeaen NponopIHoHaIbHOCTH, IPEEN YyIPYTrOCTH, IPeae
MIPOYHOCTH (BPEMEHHOE COMIPOTHUBIICHUE Pa3phIBY)?

7. 1o KaKoi TOYKH THUarpamMMBbl pacTshKeHuUs1 oOpasern negopmupyercs
paBHOMEPHO?

8. Kakue MmexaHn4eckne XapakTepUCTUKU OTPEAEIISIOT IPOUHOCTHBIE
CBOMCTBa Marepuaia?

9. Kakue MexaHU4YeCKHe XapaKTEPUCTUKH OMPEIEIIAIOT IIaCTUYECKUE
CBOMCTBa Marepuasna?

10. Kak onpenenuth pacueTHYIO IJIUHY 00pasiia Mmocjie UCTIBITaHMS ?

11. Kakoe siBieHue Ha3biBaeTcs HakienoMm? J[o Kakoro mpenesia MOXHO
JIOBECTH IpeJiei MPONOPLHOHAIBHOCTH MaTepHalioB C IOMOIIBIO
HakJena?

12. Kak onpenensiercst paboTta, 3aTpadeHHas Ha pa3pyienue oopasma? O
KaKOM CBOMCTBE MaTepualia MOKHO CYAHTh MO yAEIbHOU padore,
3aTpadyeHHOM Ha pa3pyuieHue odpasma?

13. Kak onpenenuTs MapKy CTajau U JOMYyCKaeMble HAMPSHKEHUS JJIs1 Hee
MOCJIe MPOBEEHUS Ja00PATOPHBIX UCTTBITAHUH?

14. Yem oTiinuaercst quarpaMMa KCTUHHBIX HAIIPSIKEHUM MPU
pPacTSHKEHUU OT YCIIOBHOM IMarpaMMbI?

15. O6bsicHUTE, MOYEeMYy Tociie 00pa30BaHUs MEHKH TallbHEeHIIee
pacTsHKeHUE MTPOUCXONT MPHU BCE YMEHbIIAOMIEHCS HAarpy3Ke?

1.2.2. Mertons! onpeneseHue TBEePAOCTH METAJIJIOB M CIIaBOB. McnibITaHNsI HA TBEPAOCTH
no Poxsesuty. UcnbiTanusi Ha TBepaocTh 0 bpunenao (A3: 4, CPC: 2)

®opma opranmzanun: JlaboparopHas paboTa
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Onucanme: N3y4uTh OCHOBHBIE CIOCOOBI H3MEPEHHS TBEPAOCTH METAIIIOB U CILJIABOB
U IpUOOpeCTH MPaKTUYECKHUE HABBIKU pabOThI C TBEPIOMEPAMHU.
Bomnpocs! 11 caMOKOHTPOJISA:

. Uto Takoe TBEPAOCTH?

. UTo nmpuHMMaeTcs 3a €AMHUILY TBEPAOCTH N0 bpuHenno?

. Kak ocymectpnsercst BBIOOp Harpy3ku?

. YcnoBus BeIOOpa AMaMeTpa IapHKa.

. Kak onpenensiercst TBEpaocth 1o merony bpunesmnsa?

. Cnoco0 3amucu uncia TBEpIocTy o bpunemto.

. KakoBbI mpeumymiectBa merona bpunennsa?

. KakoBbI HegocTaTtku merona bpunennsa?

. Ha xakoM paccTossHUM JOTKHBI HAXOAUTHCS OTIIEUATKU OT Kpast

oOpasua u Ipyr OT Apyra Ipu U3MepeHuu TBEPAOCTU MeToA0M bpuHesnis

n Poksenna?

10. YUto npuHMMaeTcs 3a €NUHUIYY TBEPAOCTH 10 PokBemty?

11. Kak BeiOupaeTcst MHACHTOP (HAKOHEYHUK) JJISI UCTIBITAHUS TIPH

HUCIOJIL30BaHUU MeTona Poksema?

12. Kak obecrieunBaeTcs npeaBapuTesIbHasi Harpy3Ka Mpu UCIIBITAHUHN Ha

TBepaoMepe Poksenna?

13. Yemy paBHa Harpy3ka (mpeaBapuTesIbHas, OCHOBHAS M 00IIIast) Mpu

W3MEpPEHUH TBEPAOCTH 1o mKanaM A, B, C?

14. [Ins u3mMepeHust Kakux MaTepuaioB Ciykar mkaisl A, B, C?

15. Kak 3anuceiBaeTcst TBEpIOCTh 0 PokBemy?

O 0 1 N DN B~ WK —

3.7. KypcoBbie paboThl M MPOEKTHI M0 IMCHUIINHE

3.8. IIpome:kyTOuHasA aTTECTAIIUSA
1. 3auer c oueHko# (2 cemecTp)

Ipuxpeniennble gaiiapl: 3ader ¢ oueHkoi (2 cemectp).doc, 3a4eT ¢ oeHKoit (2
cemectp).pdf

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

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

C.C. Ilumenos, I1.A. Hectepos. Beibop marepuana u ynpodHstomieid 00padoTKH AeTanei MaluH
u uHcTpyMenta. M., MATH, 2014 r.

1. OcHOBHAs M ONOJIHUTEIIbHAS JTUTEPATYPA 110 AUCIUIUINHE

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

4. ladopMalimoHHbIe CTEH B! KadeIpbl.

Bonpocwl ona camocmoamenvnoit padbomst no memam:

Ne Pazgen nucuuninHbI Bomnpoce! 111 caMoCTOATEIbHOI PadoThI
1 |AtomHO-KpHcTamnuueckoe  |Kakyro nHopmanmio o cTpykType Marepraia MOKHO
CTPOEHUE TBEPABIX TEI. HOJIyYUTh, U3ydasi SHEPIeTUUECKUE CIIEKTPHI €TO
Kpucrannuzauus metamioB |u3inyuyeHus?
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ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

SBnsiercst 1 pazo0BBIM MEPEXOAOM BOSHUKHOBEHHE B
KEpPaMHKe CBEPXIPOBOASILIETO COCTOSIHUS?

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metanioB

VYBeMUYUTCS WM YMEHBIIUTCS 3HAY€HUE SHEPTUU
['n66ca, ecnmu B Marepuaine oOpasyercs HoBas ¢aza
MPEKHEI0 XUMHUYECKOT0 COCTaBa, HO ¢ OoJiee TNIOTHOM
YIIaKOBKOW?

4 | AtToMHO-KpucTauimieckoe  |Ha30BUTE TEXHOIOTHYECKHE MPOLECCHI MOTYyYEHUS
CTpOEHUE TBEPIBIX TEJI. MaTepuaoB, KOTOPbIE OCHOBAHbI HAa UCIIOJIb30BAHUU
Kpucrannuzanus MeTamioB |MOBEPXHOCTHBIX SIBJICHHIA.

5 |AToMHO-KpUCTaIUIUYECKOoe  |B 4eM cX0ACTBO M pa3nnyure KPpUCTAIINYECKUX
CTpOEHUE TBEPIBIX TEJI. MaTepHUaloB U )KUJIKUX KPUCTAIIOB?

Kpucrannuzauus metanioB

6 | AToMHO-KpuCcTaunueckoe | Pasnuvarorcs mu amopdHbBIE U CTEKI000pa3HbIe
CTpOEHUE TBEPIBIX TEI. BeliecTa?

Kpucrannuzanus metanioB

7| AToMHO-KpUCTAIUIUYEeCKOe | MOXKHO JIM MOBBICUTH MMPOYHOCTH MaTepuasa myTeM
CTpOEHUE TBEPIBIX TEJ. YBEJIMYEHUS B HEM IIJIOTHOCTH TUCIOKALUN?
Kpucrannuzauus metanioB

8 | AToMHO-KpucTaImIMUeckoe | B yeM mpuunHa BBICOKHX TEIJIO- U 3JIEKTPONPOBOAHOCTH
CTpOEHUE TBEPIBIX TEI. METaJIoB?

Kpucrannuzauus metamioB

9| AromHO-KpUCTaIIIMYeckoe  |[MOXKHO JIM OJTYYUTh METAILJIbI, Y KOTOPBIX OTCYTCTBYIOT

CTpOEHUE TBEPIBIX TEJI. neeKThl KpUCTAJUIMYECKOU pereTku?
Kpucrannuzauus metamioB

10| ATomHO-KpucTamuyeckoe  |Kakue MeTopl 3auThl METAJIOB OT KOPPO3uHr Bhl
CTpOEHUE TBEPIBIX TEJI. 3Haere?
Kpucrannuzauus metanioB

11 |[AtoMHO-KpucTamyeckoe |OxapakTepu3yuTe THUIbI aTOMHBIX CBA3EH.
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

12 | AToMHO-KpucTamuyeckoe | /{7151 Kakux BEIIECTB OCHOBHBIM SIBJISIETCS MOHHBIA THIT
CTpOEHUE TBEPIBIX TEJI. cBs3u?
Kpucrannuzanus metanioB

13 | ATomHO-KpucTammuyeckoe | /{151 KakuxX BEIIECTB OCHOBHBIM SIBJISIETCS KOBAJICHTHBIN
CTpOEHUE TBEPIBIX TEJI. THUI CBSI3U?
Kpucrannuzauus metanioB

14 | AromHO-KpHcTaimmmyeckoe | /{151 KakuX BEIEeCTB OCHOBHBIM SIBJIIETCSI METAJUIMYECKUI
CTpOEHUE TBEPIBIX TEI. THUI CBSI3U?
Kpucrannuzauus metanioB

15 | ATomMHO-KpucTammuyeckoe |B kakoM ciydae ciemnyer yUYuThIBaTh CHJIbI
CTPOEHHUE TBEPBIX TEI. Ban-nep-Baanbca?
Kpucrannuzauus metanioB

16 | AtomHO-KkpHcTaimIndeckoe  |OO0BsicHUTE (PU3UIECKYIO IPUPOAY METAIITUICCKON CBSI3H.
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metamioB

17 | AromHO-kpucTaiminyeckoe  |OOBSICHUTE OCHOBHBIE CBOWCTBA METAJJIOB, OCHOBBIBASICh
CTpOEHUE TBEPIBIX TEI. Ha MPEACTABICHUSIX O METAJIIMYECKOM COCTOSIHUU
Kpucrannuzanus MeTaaioB |BeIIeCTBa.

18| ATomHO-KpucTammuueckoe  |[lo kakum mpu3HaKaMm Tela IeaATCs Ha KpUCTAUIMYECKUe

CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metanioB

1 amopQHbIE?
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19

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

UTo Ha3bIBA€TCS AIEMEHTAPHOU KPUCTAIIINYECKON
peLIeTKOM?

20

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metanioB

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

21

ATOMHO-KPUCTAJITNYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

Kaxk onpenensitorcst HHAEKCHI INIOCKOCTER U
HarpaBJICHUI?

22

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

Yro Ha3bIBaeTCS MapaMeTPOM PEILETKH,
KOOPJAMHAITMOHHBIM YUCJIOM, 0a3ucoM U Kod(urmeHToM
KOMITAaKTHOCTH?

23

ATOMHO-KPUCTAJIINYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzanus metanioB

Yro Takoe momumopduzm?

24

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJ.
Kpucrannuzauus metanioB

VKaKUTE OCHOBHEIC BHUJIbI HCCOBCPIICHCTB
KPHUCTAININYCCKOT'O CTPOCHHUS.

25

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metamioB

JaiiTe onpeneneHrue KpaeBor U BUHTOBOM AUCIOKanuii. B
YeM X pazinuue?

26

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metamioB

Yrto npencTaBisioT co0oi KOHTYp U BekTop broprepca?

27

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

KaxkoBbI ycii0BHSI BOSHUKHOBEHHUS TUCIOKAIIUNA?

28

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

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

29

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzanus metanioB

Kakum 00pa3oM MOKHO YMEHBIIUTH TEMIIEPATyPHBIN
rucrepesuc?

30

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

Bynet nmu kpucTaimm3oBaThCs paciuiaB uacaabHO YUCTOTO
MeTamia’?

31

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metanioB

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

32

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metanioB

B dyem npuunHa «OJTOBIHHON YyMbI»?

33

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metamioB

Ormummre 0COOEHHOCTH KUIKOIO0 COCTOSIHUSA MeTaia?

34

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metanioB

B yem cocToaT TepMoIMHAMUYECKHE YCIOBHSI IPOLIECCOB
IUTaBJICHUS ¥ KPUCTAJUIU3AIMY METaJIOB?

35

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metanioB

Kakue nmapameTpsl XapaKTepu3yroT KOJTNYECTBEHHbIE
3aKOHOMEPHOCTH MPOoIecca KPpUCTAIIIU3ALUH?
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36

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

UTo Ha3bIBa€TCS CAaMOMPOU3BOJIBHON KpUCTAIM3ALNE?

37

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metanioB

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

38

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJ.
Kpucrannuzauus metanioB

Yto Ha3bIBaeTCs KPUTHUECKUM Pa3MepPOM 3apobliia U OT
Yero 3aBUCHUT €ro BeIUyuHa?

39

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metanioB

Yro Ha3bIBaeTCs (MIyKTyalUsIMU SHEPTUH, U KaK OHU
BJIMSIIOT Ha 00pa30BaHMEe 3apO/IbIIIEBBIX IEHTPOB?

40

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPBIX TEJ.
Kpucrannuzauus metanioB

Kak BnusieT crenenp nepeoxiaxkIeHus Ha BETUUUHY
YHClia HEHTPOB KPUCTAITU3ALUY U TUHEIHYIO CKOPOCTh
pocra?

41

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzanus metanioB

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

42

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEII.
Kpucrannuzanus metanioB

UTo Ha3bIBae€TCS HECAMOIIPOU3BOJIBHOM
KpucTaumn3amnuein? B ueM cocTouT NpuHILIKI
CTPYKTYPHOTO M Pa3MEPHOTO COOTBETCTBHS
JlankoBa-KonoOeeBckoro?

43

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metamioB

Yro Ha3zbiBaeTCAd MOAUGUIIUPOBAHUE U JJISI YETO OHO
MpUMEHSIETCS?

44

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

KaxoBo BiusiHHE TIeperpeBa u MOJCTY>KUBAHUS KHIKOTO
MeTaJljla Ha HeCaMOIIPOU3BOJIBHOE 00pa3oBaHE
3apozsiiieit? YTto Takoe ne3aKkThBalys IpuMeceii?

45

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

OnuimuTe ASHAPUTHBIN CIOCO0 KPUCTAITU3AINHA U €T0
MPUYUHBI?

46

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzanus metanioB

Ot kakux paxkTopoB 3aBUCUT hopMa U pazMep
00pa3yIOMIUXCs PU KPUCTAILTU3AINH 3epeH?

47

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEJI.
Kpucrannuzauus metanioB

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

48

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPIBIX TEI.
Kpucrannuzauus metanioB

KaxoBbI 1eheKThl METATUTMUECKOTO CITUTKA?

49

Hedopmarius u
PEKPUCTAITH3AIHS

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

50 {Iedopmanust u BriBeauTe pa3MepHOCTh yAEIbHON MTPOYHOCTH
pEeKpHUCTAIIN3ALUS MaTepHuaoB.

51 {dedbopmanust u Br1 monbupaere marepuan ais y3ia tpenus. [Ipu kakux
pEeKpHUCTAIIIN3ALUS YCIIOBUSX pabOThI 11e1eco00pa3HO MPOBOAUTD

HCIIBITAaHUA: IIPHU CAMBIX KCCTKUX HUJIU YMepeHHI)IX?

Bepcus: AAAAAAHgppl Koa: 000181848




52 {ledopmanust u Psn neraneil moaynpoBOJHUKOBOTO YCTPOUCTBA
pEeKpHUCTAIIIN3ALUS BBITNIOJTHEH U3 UAIeKTpUKOB. [loBnuser nu ux
ANIeKTpUYecKas Moispu3anus Ha paboTocrnocoOHOCTh
ycTpoicTsa?
53 {ledopmanust u MO’KHO 7T U3TOTOBUTH MOCTOSHHBIE MArHUTHI U3
pEeKpHUCTAIITN3ALUS JTUBJIEKTPUKOB; MOTYTPOBOJHUKOB; TPOBOIHUKOB?
54| dedopmanus u PaboTocnocobHOCTh KakuX JeTajeil v y370B MalllH B
pEeKpHUCTAIIIN3ALUS HauOOoJbIIEH Mepe 3aBUCUT OT TETUIOBBIX XapaKTePUCTUK
MaTepHuaIoB?
55 {ledopmanust u C NOMOIIIbIO KAaKUX XapaKTEPUCTUK MOKHO OLICHUTD
pEeKpHUCTAIITN3ALUS KOPPO3HOHHOE MOBPEKICHIE MaTEepUaIoB?
56 |lebopmanust u [lepeuncnure MacCUBHBIE METOBI HEPAZPYIIAIOIIETO
pEeKpHUCTAIITN3ALUS KOHTPOJISI.
57 |dedbopmanust u KaxoBa (husudeckasi CynHoOCTb SBJICHUS
pEeKpHUCTAIIIN3ALUS «CBEPXMPOBOJUMOCTDY METAIJIOB?
58 |ledopmanust u KakoB MexaHu3M pa3pylieHus METaNIOB MOJ ACHCTBUEM
peKpUCTaIU3aIus MEXaHUYECKOW Harpy3Kku?
59 |lebopmanust u MO’KHO 11 SBJIEHUE TEKCTYPUPOBAHUS OTHECTH K
pEeKpHUCTAIITN3ALUS MOJIOKHUTEbHBIM CBOMCTBAM METAJIIIOB?
60 [Iedopmanust u Onpenensercs 11 KOHCTPYKIIUOHHAS TPOYHOCTh
pEeKpHUCTAIIIN3ALUS METaJJIOB KaKUM-JIHM0O0 OTHUM MEXaHUYECKUM CBOMCTBOM
WIM UX COYETaHHEM?
61 [Iedbopmanus u Kaxo#t Bun aedopmanmu HeoOpaTuM — yripyrast uiu
pEeKpHUCTAIIIN3ALUS iacTuyeckas?
62 |[ledopmanust u K xakomy BHJly UCTIBITAHUI OTHOCSITCSI UCIIBITAHUS Ha
pEeKpHUCTAIITN3ALUS TBEPIOCTh — K CTaTUYECKUM, JUHAMUYECKUM?
63 [ledopmanust u Yewm ommmuarotcs 1epeKThl KPUCTATUTMUECKON CTPYKTYPBI
pEeKpHUCTAIIIN3ALUS Marepuaa oT Mop U TPeuuH?
64 |[ledopmanust u JInst KakuX y3J710B MAlllMH — HEMOJBHKHBIX WJTU
pEeKpHUCTAIIIN3ALUS MOJBMKHBIX — OIEHKA U3HOCOCTOMKOCTH Oosiee BayKHa?
65 |ledopmanust u MO’KHO 71 OLIEHUTh YCTAJIOCTHYIO JI0JTOBEYHOCTh MPH
pEeKpHUCTAIIN3ALUS CTaTMYECKUX MEXaHUYECKUX UCIIBITAaHUSIX ?
66 |ledopmanust u Korna nmpoyHocTh MaTepuaia BbIIIE — MPU MOTHOM
pEeKpHUCTAIIIN3ALUS OTCYTCTBHUH J1e(DeKTOB KPUCTAIIIMUECKOI CTPYKTYpPBI TN
MIPU UX OYEHb BBICOKOM MIOTHOCTH?
67 |dedopmanus u CHuxkaeTcs WM BO3pacTaeT MIIOTHOCTh SHEPIUH,
pEeKpHUCTAIIIN3ALUS aKKyMYJIHpPOBaHHOW MaTrepuasioM Mpu Hakierne?
68 |ledopmanust u MoskeT 1 IpOTEeKaTh MPOLECC PEKPUCTAILIN3ZAIUN B
peKpUCTaIU3aIus MeTaJlIe C UIeaTbHON KPUCTAJUIMYECKON CTPYKTYpOi?
69 |ledopmanust u CHIKaeTcs WM BO3PacTaeT IJIOTHOCTh JIS(PEKTOB B
pEeKpHUCTAIIIN3ALUS HaKJICIaHHOM MeTaJljie pu Harpene?
70 | dedbopmanust u Korna n3mensercst pasmep 3epeH B MeTajljie — MpHU
pEeKpHUCTAIIIN3ALUS BO3Bpare WK MPU peKpUCTAIITU3ALNN?
71 |dedbopmanust u Korma meramn 6ynet nedopMupoBarhCs Jierde — MpH
pEeKpHUCTAIIN3ALUS TeMIepaType BBIIIE I HUKE opora
peKpucTamu3anuu’?
72 | dedopmanust u VkaxuTe pazHUIly MEXIy YIPYrod U MIacCTU4eCKON

pEeKpHUCTAIIIN3ALUS

nedopmarusamu.
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73

Hedopmarius u
PEKPUCTAITH3AIHS

Kakumu myTsiMu oCy1ecTBISETCS MIIaCTHYECKas
nedopmarusn? OxapakTepu3ynuTe MI0CKOCTH U
HampaBJIeHUs CKOJIbXeHUs. UTo Ha3bIBaeTCA
IBOMHHUKOBaHHEM?

74

Hedopmarius u
PEKPUCTAITH3AIHS

KakoB MexaHU3M Ij1acTHYECKOM nedopmanun?
OObsicCHUTE, TOYEMY TUCIOKAITUU O0JIeTYaloOT CABUT B
KPHUCTAJUTMYECKON penieTke?

75

Hedopmarius u

[Touemy 111 IBYOKEHUS TUCTOKAITUN HEOOXOMUMBI

PEKpUCTAIIITU3AIIHS 3HAYUTEIHHBIC YCUITHS?
76 |dedbopmanust u Kak pucrnokanuu B3auMOIEHCTBYIOT MEKIY COO0M?
PEKpUCTAIITU3AIIHS
77 | dedbopmanust u Kak nucnokanum B3auMOAEHCTBYIOT C MPEMSATCTBUSAMH U
PEKpUCTAIIITU3AIIHS MMOCTOPOHHUMU BKITIOUeHUsIMU? [loueMy rpaHuIIbl 3epeH
SIBIISTFOTCSI TIPETIITCTBUEM JIJIST ABMKCHUS JUCIIOKAITHIA?
78 | dedopmanust u Kaxk n3meHstoTcst CBoMCTBa MeTalIa MPH MJIACTUYECKOM

pEeKpHUCTAIIN3ALUS

nedopmaruu? KakoBbl MpUYUHBI YIIPOYHEHHUS METAJIJIOB
B IIPOIIECCe TUIACTHIECKON aedopmaruu?

79 |dedbopmanust u Kaxk n3meHsieTcs aroMHO-KPUCTAINIMYECKOE CTPOEHUE,
pEeKpHUCTAIITN3ALUS MakKpo- ¥ MUKPOCTPYKTypa npu aedopManuu?
80 [Iedopmanust u UYro HazpIBaeTCs TEKCTypoi nedopmarun?
pEeKpHUCTAIIIN3ALUS
81 [ledopmanust u Yto Ha3BIBACTCS OTIBIXOM, ITOJIMTOHU3AIMCH 1
peKpUCTaIU3aIus pexpuctamnuzanuei? Kak n3aMeHstoTcs: CBOMCTBa
HaKJIEMaHHBIX METAJUIOB IIPU 3THX Ipoueccax?
82 [ledopmanust u UTo Ha3bIBAETCS PEKPUCTATUIM3ALMOHHBIM OTKUTOM? Ero
pEeKpHUCTAIITN3AUS 3aJa4yu.
83 [ledopmanust u Kaxk n3meHstoTcst BO BpeMs peKpuCTalIn3auu
pEeKpHUCTAIIIN3ALUS IUIOTHOCTD JUCJIOKAIUI ¥ TOHKasi CTPYKTypa METaJIoB U
CILIaBOB?
84 |[ledopmanust u Ot kakux (paKkTOpOB 3aBUCUT BEIUYMHA 3€pHA
pEeKpHUCTAIIIN3ALUS XO0JIOIHO/IE(hOPMUPOBAHHOTO METaJlIa MOCIIEe
PEKPUCTAIITU3AMOHHOTO OTXKHTra?
85 [ledopmanust u Uro HazpIBaeTCs ropsueit aedopmanmeii?
pEeKpHUCTAIIIN3ALUS
86 | [lnarpaMMbl COCTOSIHUS KaxoBa (husndeckasi CynHOCTh TOSBIICHHUS HA KPUBBIX

METAJNIMYCCKUX CUCTEM

OXJIAXKACHUEC — HArpeB CUCTEMbI «pacCiljiaB — KPHUCTaJIJIbI
METaJlia» TOPHU30HTAJIbHBIX y‘IaCTKOB?

87

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

88

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

OTpakaeT JId TEPMUH «CILJIaB» 0COOEHHOCTH CTPOCHUS U
TEXHOJIOTUU MOTyYEHUSI MHOTOKOMIIOHEHTHOTO
KOHCTPYKIIMOHHOTO MaTtepuana?

89

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBa HE00X0TMMOCTh MMOCTPOCHUS JUArpaMm
cocTosiHus cru1aBoB? KakoB MpUHIMI UX TOCTPOEHUS?

90

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B ueMm paznudmne MeXaHU3MOB IBTEKTUYECKOTO U
3BTEKTOMIHOTO MPEBPAILLICHHI?

91

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

[Touemy mpolriecc 3BTEKTUIECKOTO MPEBPAICHUS
JIByXKOMIIOHEHTHOTO CIIJIaBa MIPUBOIUT K 0Opa30BaHUIO
TOMOT€HHOU MEJTKOJIUCIIEPCHON cMecH 000rX
KOMITOHEHTOB CIljIaBa?
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92

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoB npuHIMN MOCTPOCHUS JUArpaMM COCTOSTHUS
TPEXKOMITIOHEHTHBIX CILIaBOB?

93

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Yro HazpiBaeTcs Ga3zoit, KOMITOHEHTOM, CTETIEHBIO
CBOOOIBI, CHCTEMOM ?

94

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakumMu 0cOOEHHOCTAMH CTPOEHUS U CBOMCTBAMH
o0aaoT TBEpble PACTBOPHI 3aMEIICHHUSI, BHEPEHUS,
BbIunMTaHUs? Kakoil pacTBOp Ha3bIBaeTCA
YIOPSIOUYECHHBIM?

95

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kak n3meHnsieTca mapameTp KpUCTaNIMYE€CKON PEeIIeTKH
pu 00pa30BaHUM PA3IUYHBIX TUIIOB TBEPABIX
pacTBOpOB?

96

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue ycrnoBus HEOOXOAMMBI JIJIs1 TOTO, YTOOBI
KOMITOHEHTBI 00pa30Bajii TBEPbIC PACTBOPHI 3aMEIICHHUS,
BHC/IPCHUS, BEIYUTAHUS?

97

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

OnuimuTe yCcIIoBUs, TPU KOTOPBIX 00pa3yroTCs: a)
XUMHYECKUE COSIMHEHUSI C HOPMAJIBHOM BaJCHTHOCTHIO;
0) 2JIEKTPOHHBIC COSAMHECHUS; B) (ha3bl BHEIPEHUSI.

98

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

99

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue cymecTBytoT MEeTOIbI TOCTPOCHHUSI TUarpaMm
COCTOSIHUS?

100

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B yewm 3akitouaroTcs S3BTEKTHUECKOE, TIEPUTEKTHUECKOE,
MOHOTEKTHYECKOE MpeBpalieHus?

101

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B 4yem cocTodT 3BTEKTOMAHOE U IEPUTEKTOUTHOE
MpeBpaIleHus?

102

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

103

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kak onpeaennTs XuMHUUYECKHUIM COCTAB COCYILECTBYIOIINUX
¢a3? Urto Ha3bIBaeTCsI KOHOAON?

104

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Jlnst yero npuMeHsieTcsl mpaBUiIo pbiuara?

105

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakas cBs3b CyIIeCTBYET MEXTY BUIOM JTHATrPAMMBI
COCTOSIHMS Y CBOMCTBAaMHU CILIAaBOB?

106

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

107

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kak onpenensieTcss XUMUYECKUN COCTaB TPOHMHBIX
CILIaBOB?

108

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

PacckaxuTe npaBuiio pblyara v MpaBuiIoO IIEHTa TAKECTH
B TPOMHOU CHCTEME.

109

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B yewm 3akitouaeTcs 3aKOH O COMPHUKACAIOIINXCS
MPOCTPAHCTBAX COCTOSIHUSA?

110

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Yro norumaetcs nox Audy3uoHHBIM 1
6e31nbGy3nOHHBIM MEXaHU3MaMHU KPUCTATUTH3auN?

111

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B kpucramnax kakux (a3 BO3MOKHO 0Opa3oBaHue
BHYTPUKPHUCTAITAYECKOM JIUKBALIU ?

112

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBa nmpuunHa BO3SHUKHOBEHUSI I€HAPUTHOM
JTUKBaIMKU? YKazarhk criocod 00phObI C HETO.
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113 | InarpamMmbl COCTOSIHUS Yto moHMMAETCs MO/ IPSAMOI M 0OpaTHON 30HATBLHOM

METaNINYECKUX CUCTEM JIMKBalMed 1 KaKOBbI IPUYHMHBI €€ BOSHUKHOBEHUA?
114 | InarpamMmbl COCTOSIHUS KaxkoBa posb npuHIMIa OpUEHTALIMOHHOTO U pa3MEPHOTO
METaNINYECKUX CUCTEM cootBeTcTBUSI KoHOOEeBckoro-/lankoBa B (ha30BBIX
MPEBPALICHUSIX B TBEPJIOM COCTOSHUU?
115 | lnarpamMmbl COCTOSIHUS KakoBbl 0COOEHHOCTH MapTEHCUTHOTO MPEBPAIICHUS B
METaNINYECKUX CUCTEM crutaBax?
116 |7Kene3o u ero cruiaBbl Kakoit meTamn 6osiee NIMPOKO UCTIONB3YETCS B TEXHUKE —

JKeJIe30 WIIN aJTFOMUHUN?

117 |7Kene3o u ero criaBbl Kaxkoii rpymnmne MeTamioB COOTBETCTBYET KeJI€30 10
(bu3nYeCKUM CBOMCTBAM — TSXKEIJIBIM UJTU JIETKUM,
TYTOIJIAaBKUM WJIH JIETKOTUIAaBKUM?

118 |7Kene3o u ero cruiaBbl Kakas u3 (a3, cogepxamux yriaepos, siBisieTcst 6osee
CTaOMILHOM — IIEMEHTHUT WK rpaduT?

119 |7Kene3o u ero cruiaBbl B xakom u3 TBEpABIX PaCTBOPOB YITIEPOJA B JKEJIE3€
PacTBOPUMOCTH YITIEpO/a BhILLIE — B (peppUTE UITU
aycreHure?

120 [2Kene3o u ero criaBbl Kakas u3 craneit umeer 6ojiee BEICOKYIO TBEPIOCTD B
PaBHOBECHOM COCTOSTHUU — JIOABTEKTOUAHAS UITU
3a3BTEKTOUHAS ?

121 [XKene3o u ero criaBbl Kaxkue nerupyroiye 37€MeHTbI UCTIOb3YIOT ISt
MOBBIIEHUS] U3HOCOCTOMKOCTH, KOPPO3UOHHOM
CTOMKOCTH CTaJICH?

122 |Kene3o u ero criaBbl Kak Bb1 pencrapmnsiere cede mpoliece crapeHus cranu?

123 |Kene3o u ero criaBbl B xaxoM (ha3oBOM COCTOSTHUM MOXKET HAXOIUTHCS YIJIEPO.
B COCTaBe CILIaBa jkeae30—yrieposn’?

124 | Kene3o u ero criaBbl [Touemy npu yBeIMYEHUHU COAECPKAHUS YITIEPO/IA CBBIIIIE
2,14 % B crnaBe XKele30—ynIepo/] KaYeCTBEHHO
MEHSIOTCS €r0 CBOMCTBA?

125 |Kene3o u ero criaBbl MO’KHO 71 TTOJTY4YUTh CIUIaBbl, B KOTOPBIX YIIIEPO MPH
conepxanuu Menee 2,14% Haxonurcst B BUAE
rpaUTOBBIX BKIIFOUCHU?

126 |Kene3o u ero criaBbl B dem, no Bamemy MHEHUI0, 3aKJIIOYAETCS MPUYUHA
CYIIIECTBEHHOTO BIUSHUS ()OPMBI TPahUTOBBIX
BKJIIOYEHU HA MEXAHUYECKUE CBOMCTBA YYTYHOB?

127 |Kene3o u ero criaBbl B ueMm cocrout uznueckas CynrHoCTh mpoiecca
MpeBpalIeHus 6eI0r0 YyryHa B KOBKHiA?

128 |’Kene3o u ero cruiaBbl B kakoMm ciydae 1nieinecoo0pa3Ho 0TOSTHBATh
MMOBEPXHOCTHBIE CJIOM YYTYHHBIX AeTanen? Kakum
00pa3oM MOXKHO OCYIIIECTBUTH OTOETMBaHUE?

129 |Kene3o u ero criaBbl MoxxHo 11 TiepepabaThiBaTh KOBKUH YYTYH METOTaMH
XOJIOTHOTO U TOPSIYETo YIapHOTo Ae(POpPMUPOBaAHUS?

130 [2Kene3o u ero criaBbl Kakue ayryHsl 0071a1a10T HAMTYYIIMMHU JIMTCHHBIMA
cBoMicTBaMu?
131 [2Kene30 u ero criaBbl Kakune monudukanmm nMeeT 9uCcToe )Keae30 U B KaKhX

TeMIEpaTypPHbIX MHTEPBAJIaX OHU YCTONYHUBHI?

132 |2Kene3o u ero criaBbl UYro HazpIiBaeTCs PEeppUTOM, ayCTCHUTOM, [IEMEHTUTOM?
JlaliTe KpaTKyIO XapaKTepUCTUKY ITUX (a3.
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133

Kenes3o u ero ciiaBel

Kak paznuuarorcs mo cTpykType cTajiv U YyTyHbI?

134

Kenes3o u ero ciiaBel

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

135

Kenes3o 1 ero ciiaBel

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

136

Kenes3o u ero ciiaBel

Kaxk nomnyuarot BeicokonpouHblii 4yryH? Ero crpoenue,
CBOMCTBAa M Ha3HAYECHUE.

137

Kenes3o u ero ciiaBel

B ueMm cocTosT 001IHe 3aKOHOMEPHOCTH 00pa30BaHUS
ayCTeHUTa MpU Harpese?

138

Kenes3o u ero ciiaBel

UTO Ha3bIBaETCS MEPETPEBOM U TIEPEKOTOM?

139

Kenes3o u ero ciiaBel

KakoBbl 0COOEHHOCTH MIPEBpALCHHS] IEPEOXIIAXKACHHOTO
ayCTEHHTA NP HETIPEPHIBHOM OXJIaKICHUH?

140

Kenes3o u ero ciiaBel

KakoBbl 0COOEHHOCTH pacmaja ayCTeHUTa BO BCEX
TEeMIIepaTypHBIX 30HaxX: UG HYy3MOHHOTO,
MIPOMEKYTOUHOTO (OeitHUTHOTO), 6e311bPy3nOHHOTO
MpEeBpAILICHUI?

141

Kenes3o u ero ciiaBel

Kak BnusitoT erupytoniye 3MeMeHThl Ha OJI0KEHHE
KpuTH4eCcKuX Touek Al, A3, Ha MAPTEHCUTHBIE TOYKH,
YCTOMYMBOCTh NEPEOXIIAKIECHHOTO ayCTEHUTA?

142

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

HazoBure TexHoNorn4eckue (Hakroppl, KOTOPHIC BIHSIOT
Ha TpoIIecc TepMOOOPadOTKH.

143

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

Kakoit Buz TepM00OpabOTKH — OT)KHT WJIH 3aKaJika —
rapaHTHpyeT 0ojiee PaBHOBECHOE COCTOSTHUE CTaIH?

144

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

Kakas ctans umeeT O0IbIIHIA pa3Mep 3epHa — ¢
3epHUCTOCTHIO 5 min 10 6amos?

145

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayn

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

146

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

147

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kakoe u3nennie MOXKHO 3aKajuTh — U3 CTaJH C
conepxkanueM yniepona 0,1 wnm 0,5 %? ITouemy?

148

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kakue nerupyroiue 3J€MeHThI YIIPOUHSIIOT CTallb
CUJIbHEE — T€, KOTOpPbIE 00pa3yIoT KapOuIbl WM TBEP/IbIC
pacTBOPBHI € yIIepoaom?
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149

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

YerpaHsieTcs i PY OTXKUTE JIMKBAIUS PUMECEH?

150

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

MO’KHO T HOpMaJIU3aIUIo CTajlel MPUMEHSITh BMECTO
3aKaTKu?

151

OCHOBBI TEXHOJIOTHHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

Kakas 3akanounas cpena — Boa UM Macio —
obecrieunBaeT 60Jiee BHICOKYIO CKOPOCTh OXJIaXKICHHS
n3aeius’?

152

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

Jlnst kakux m3nenuit 6osee BakHa MPOKATMBAEMOCTh —
JUTSL IeTaJICH MTAPUKOTIOAIIMITHUKA WITH JUTSI CTATbHBIX
00aTOB?

153

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

154

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayn

MO:XHO JIM UCKYCCTBEHHOE CTapEHUE CUUTATh BUIOM
oTmycka?

155

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

156

OCHOBBI TEXHOJIOTMT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

[Tpoucxonsat nu ¢azoBbie MPeBpaLLCHUS B
MOBEPXHOCTHOM CJIO€ CTaJIH MPU €€ LIeMEHTAIuu?

157

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

[Tocrne kakoro Buaa XUMHUKO-TEPMHUUIECKONH 00pabOTKH
CTaJIM — LEMEHTAI[U1 U a30TUPOBAHUS — BBIIIIE
M3HOCOCTOMKOCTh MOBEPXHOCTHOTO CIOS?

158

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kakoit BuJI XUMUKO-TEpPMUYIECKON 00pabOTKM cTaii —
[IMaHUPOBAHHE WIIH [IEMEHTAIUS — BBITIOJHSACTCS MIPH
Oosee HU3KOHM Temmeparype?

159

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Yewm ommmuaercs nud@py3noHHOE XpOMUPOBAHHUE OT
rajabBaHUYECKOTO?

160

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kako#t Bun 00myueHus MPUMEHSIOT JIJIsl Pa3orpeBa
MOBEPXHOCTHU CTAIBHOTO U3AETUS TpU
XUMHUKO-TEPMUYECKON 00paboTKe — PEHTIEHOBCKOE MITH
Ja3epHOE U3NyyeHue?

161

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kak BnusitoT ierupytoiye 31eMeHThl Ha
MPOKAJIMBAEMOCTb CTaIN?
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162

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

163

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

Kakue cymiecTByoT pa3HOBUAHOCTH OTXKHUTA U JJISl YETO
OHU TIPUMEHSIOTCS?

164

OCHOBBI TEXHOJIOTHHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

Kakue criocoObl 3aKajiKky Bbl 3HAETE U B KAKUX CITydasx
OHU TIPUMEHSIOTCS?

165

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

OT 4ero 3aBUCHT MPOKATUBAEMOCTb CTAJIM U KaKOBO €€
TEXHOJIOTUYECKOE 3HaUeHue?

166

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

Urto HazbiBaeTcs ornyckoM ctanu? Kakue 3anaun
OTITyCKa, TEXHOJIOTHs npoBeacHus? Kakue cTpyKkTypHbIe
W3MEHECHHS TIPOUCXOMST MPHU OTITyCKe? YKaKUTE BUJIBI
OTITyCKa.

167

JlernpoBaHHbIE CTAIHN U
CILIaBbI

KakoBbI NpyHIIUIIBI MAPKUPOBKH CTaIEH?

168

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kakue coBpeMeHHbIE TEXHOJIOTHUU MOTYy4YEeHUs cTasieil Bol
3Haere?

169

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

170

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

171

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

172

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kakue nokazarenu craneil UBMEHSAIOTCA B JIyUIIYIO
CTOpPOHY B mpoIiecce 00paboTKH, Ha3BaHHOM
TEPMUUYECKHUM YIyUdlIeHHEM?

173

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[Touemy 3¢ heKTUBHBIMU CpelaMu JIsl TEpMOOOPAOOTKH
CTaJIEH SIBISIOTCS CKUKEHHBIE Ta3bl?

174

JlernpoBaHHbIE CTAIHN U
CILIaBbI

UYto He0OX0MUMO TIPEATIPUHSATD 711 TTOBBIIICHUS
W3HOCOCTOMKOCTH CTAJILHBIX JeTajieh?

175

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[Touemy B mporiecce TEPMOOOPAOOTKH U3MEHSIOTCS
pa3Mephl CTATBHBIX JIeTaIeld M OHH MOTYT Pa3pyIIUThCs?

176

JlernpoBaHHbIE CTAIHN U
CILIaBbI

KaxoBbI kpuTepun BRIOOpa CTaJICH SISl M3TOTOBJICHHS
PEXyIIEro MHCTpyMEHTa?

177

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kaxkos, no Baimiemy MHEHHIO, MEXaHU3M U3HAIIIMBAHUS
PEXYIHUX KPOMOK HHCTPYMEHTA JIsl 00paboTKu
METaJIOB, CIIJIABOB?

178

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak B Mapke OBICTPOPEKYIIIEH CTalld yKa3bIBAIOT
coJiepKaHue JIETUPYIOIINX 3JIEMEHTOB?

179

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kaxoii ierupytoiuii 3J7€MEeHT OpHUAAET BEICOKYIO
HU3HOCOCTOHKOCTBH OBICTPOPEIKYIIINM CTaJISIM?
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180

JlernpoBaHHbIE CTAIHN U
CILIaBbI

[Touemy 1ienecooOpa3Ha MHOTOCTaIUIHAS, a HE
OJTHOCTaUHAS TepMUIECKast 00pabOTKa PEXKYIIETO
WHCTpyMEHTa?

181

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kakum 006pazom 3aMeIsitoT MPOIeCChl CTAPEHUS CTaICH,
UCIOJIb3yEMBbIX JUISl U3TOTOBIICHUS U3MEPUTETHLHOTO
WHCTpyMEHTa?

182

JlernpoBaHHbIE CTAIHN U
CILIaBbI

MO>HO JTi U3TOTABIMBATh U3MEPUTEIIBHBIA HHCTPYMEHT
BBICOKOH TOYHOCTH M3 CIIABOB HA OCHOBE ME/IH,
aJIFIOMUHHS, TUTaHA?

183

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Crnemyer a1 IpOBOAUTH TEPMUUECKYIO 00paOOTKY MaTpHIT
JUTSL IITAMIIOB TOpsiYero AeopMUPOBaHUS IO BCEMY
CEUYEHUIO MaTpHUILbI?

184

JlernpoBaHHbIE CTAIHN U
CILTIaBbI

[Touemy TsKEI0 HArPy>KEHHBIN UHCTPYMEHT
M3TOTABJIMBAIOT U3 CTaJIEH C MOBBIIIEHHBIM COJIEPKaHUEM
BOJIb(ppama?

185

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak knmaccuunupyroTces JerupoBaHHbBIE CTaTH?

186

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak BnusitoT jierupytoniye 31eMeHThl Ha
MPOKAJIMBAEMOCTh CTaIN?

187

HBeTHBIe METAJJIBbI U CITJIaBbI

Cy1ecTBYyIOT JIU IPUHLIUITHATbHBIE OTJINYUS Y CIUIaBOB,
MOJTyYEHHBIX JINTHEM U METOJIaMU TTOPOILIKOBOM
MeTauTypruu?

188

HBeTHBIe METAJJIBbI U CITJIaBbI

Bo3MoxHO 111 MeXaHUYECKOE N3METBbYEHNE TBEPABIX Tell
JI0 aTOMApHOTO YPOBHS?

189

HBeTHBIe METAJJIbI U CITJIaBbI

Kakum metonom, nmo Bamemy MHEHHIO, MOKHO MOJTYYUTh
MOPOIIKH METAJUIOB C MUHUMAJIbHBIMH pa3MepamMu
qacTull?

190

HBeTHBIe METAJJIbI U CITJIaBbI

MO>KHO JIM UCKITIOUUTH OTIEPAIUIO CLICKAaHUS U3
TEXHOJIOTMYECKOTO [IUKJIA MOTYYSHHS U3IETUH U3
MOPOIIKOOOPa3HBIX METAJUIMYECKUX MaTeprasioB?

191

HBeTHBIe METAJJIbI U CITJIaBbI

Kakum MeTon0oM mosyyaroT ATMHHOMEpHbBIE U3AeNus U3
MOPOIIKOBBIX MAaTepraIoB?

192

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbl OCHOBHBIE IPEUMYILIECTBA KOMITO3UIITUOHHBIX
MaTepHuaoB, NOTYYEHHBIX METOJIOM MOPOIIKOBOM
METaJUTypriH, [0 CPABHEHUIO C JINTheM?

193

HBeTHBIe METAJJIBbI U CITJIaBbI

HazoBute xapakrepHbie 0071acTi MPUMEHEHUS
CIICUEHHBIX MaTepHaJioB.

194

HBeTHBIe METAJJIbI U CITJIaBbI

Kax BrI o1ieHMBaeTe nepcneKTUBBI pa3BUTHUSA
MOPOIIKOBOM METAJUTYPTriy B MAITUHOCTPOCHUU ?

195

HBeTHBIe METAJJIbI U CITJIaBbI

HazoBuTe npupoaHble HCTOUHUKHU CHIPbS AJIs MOTyYEHUs
ATIOMUHMUSL.

196

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy 3aBoAbBI MO BBITIABKE aJTIOMUHUS PACIIONOKEHBI B
SHEPrOHACKIIICHHBIX pailoHaX?

197

HBeTHBIe METAJJIbI U CITJIaBbI

B dyem npudmrHa BHICOKON KOPPO3UOHHOM CTOMKOCTH
aTIOMUHUA?

198

HBeTHBIe METAJJIBbI U CITJIaBbI

Kaxumu MeTogamMu MOBBIIAIOT IDIACTHYHOCTD
ATIOMHUHUS ?

199

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbI MeXaHU3MBI YITPOYHEHHSI CTUTABOB AJTFOMUHHS
TePMUYECKON 00pabOTKOH?
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200

HBeTHBIe METAJJIbI U CITJIaBbI

[ToueMy CHITYMHUHBI OTIIMYAFOTCSI XOPOITUMH JTUTHEBIMHU
cBOMicTBaMH?

201

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy antoMuHUEBbIE AaHTUGPUKIIMOHHBIE CIIJIABBI
MPEINOYTUTEIbHEE HCII0Ib30BATh B BUE MOKPHITUN?

202

HBeTHBIe METAJJIbI U CITJIaBbI

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

203

HBeTHBIe METAJJIbI U CITJIaBbI

HazoBute Hanbonee pacripocTpaHeHHbBIC MAPKH JIATYHEH.

204

HBeTHBIe METAJJIBbI U CITJIaBbI

[Touemy natyHu U GpPOH3bI HEKOTOPHIX MapOK
XapaKTepU3yTCS BEICOKOM H3HOCOCTOMKOCTHIO U
HU3KUM KOA(POUITMEHTOM TPEHUS?

205

HBeTHBIe METAJJIbI U CITJIaBbI

Ho kakoii npuunHe criaBbl HA OCHOBE MEAU
OTPAaHUYEHHO HMCTIOIB3YIOT B KAY€CTBE MMPOBOIHUKOBBIX
MarepuagoB?

206

HBeTHBIe METAJJIbI U CITJIaBbI

Kax M0KHO TTOBBICHTH 00pabaThIBAEMOCTh MEIHN
PEXKYIITIM HHCTPYMEHTOM?

207

HBeTHBIe METAJJIbI U CITJIaBbI

Kaxue mapku 6pon3 Bam uzBectHbI?

208

HBeTHBIe METAJJIBbI U CITJIaBbI

KakoB nmpuHUIMUI MapKUPOBKU METHBIX CIIJIaBOB?

209

HBeTHBIe METAJJIbI U CITJIaBbI

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

210

HBeTHBIe METAJJIbI U CITJIaBbI

Kakue TyromnnaBkue MeTaIbl UCIIONB3YIOT IS
MOJTyYEHHS TETTEPOB?

211

HBeTHBIe METAJJIbI U CITJIaBbI

Kak cBoiicTBa TUTaHa 3aBUCAT OT COJIEPKAHUS B HEM
puMeceit?

212

HBeTHBIe METAJJIbI U CITJIaBbI

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

213

HBeTHBIe METAJJIbI U CITJIaBbI

Kakue meTo1b1 TOBBIIIEHUS] KOPPO3UOHHOW CTOMKOCTH
MarHus U CIUIaBOB Ha ero ocHoBe Brl MoxeTe
MPEIJIOKUTH?

214

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy crutaBel THITAa 6a00MTOB UMEIOT BHICOKYIO
MU3HOCOCTOHKOCTh B COUCTAHHU C HU3KUM
K03 HUIIUEHTOM TPECHHS?

215

HBeTHBIe METAJJIbI U CITJIaBbI

B dyem npudrHa MOBBIIEHNUS] ©3HOCOCTOMKOCTH
0a00UTOBBIX BKJIQBIIICH IPH YMEHBIIEHUN UX
TOIIIUHEI?

216

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbI OCHOBHBIE TOCTOMHCTBA OEPUILITUS KaK
KOHCTPYKIIMOHHOTO MaTtepuana?

3aoanus 013 camocmoamenvHoi padomot 0OyuaOWUXCA:

Ne

Pa3zgen nucuunanHbI

3amaHus 1J1s1 CaMOCTOSTE/IbHOM PadoThI

Kene3o u ero cruiaBel

Haueprute quarpammy xee30-yriepos B 000ux
BapUaHTAaX: JKEJIe30-IIEMEHTHT U JKeJIe30-Tpadur.
PaccraBbre (a3bl, HAXOIAIIUECS B PABHOBECHH B Pa3HBIX
00IacTaX.
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2 |’Kene30 u ero CrujiaBbl Kakwue ¢ha3oBbie mpeBpaIieHuu IpOUCXOAST MPU
MEJUICHHOM OXJIKJICHUH (HAarpeBe) CIUIABOB CUCTEMBI
JKene30-1eMeHTuT, cogepxkammx 0.3; 0.8; 1.2; 3.0; 5.0%
yrepoaa?

5. ®OH/JI OIEHOYHBIX CPEJACTB JJ1s1 TPOBEJAEHUS
MPOMEKYTOUYHO ATTECTALIMY OBYYAIOLIAXCS MO
JTUCHMUIIIAHE

Ornucanue nokaszareyiei, KpUTepuu OLICHUBAHUSI KOMIIETEHIIUI U OMHUCAHKE KAl
OILICHUBAHUS OCYIIECTBIISIFOTCSI B COOTBETCTBUH C [lonokeHneM o 0aibHO-pEeHTHHTOBON
CUCTEME OIICHKH pe3yJIbTaToB o0ydeHwus cTyaeHToB no aucuuruiuHe ([Tpukas Ned2 ot 04.04.2014
«O0 yTBepKICHNUU TOJOKECHUS « PEUTHHT TIO TUCTIUTLTHHEY).

J151s o1leHMBaHMSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
00yJaroImXxcsl UCMIONB3YIOTCS ciieaytone kKputepun 1o 100-0amipHOM mIkane:

1. dopmynupoBaHHEe MPEACTABICHHON HH(pOpPMALIUU B BHJIE TIPOOJIEMBI;
2. Ilpennoxenne crocoda pemeHus mpooIeMBbl;

3. OGocHoBaHue crioco0a perieHus mpooJIeMbl;

4. JlemoHcTparus crocoba penieHus: mpooIeMBbl.

O1ieHUBAaHME OCYIIECTBIAETCS O 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 CUTYallMOHHBIX 33JaHUH MCIIOIb3YETCs CIEeIyIOIas IIKaja:
100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyJaronuiics He MOXXET chopMynupoBaTh MpoodIEMY,

MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyyaronuiics GopMynupyeT MOCTaBICHHYIO 3a/1a4y, Y HETO

c(hOpMHPOBaHBI U30JIUPOBAHHbIC 3HAHUS U YMEHUS, OTHAKO
OTCYTCTBYIOT MHTETPHPOBAaHHBIC TIOHATHS U HABBIKH, B

pe3ynbTare Yyero JOMyIIeHbl OUTMOKY B PEIICHUH U 3aJJaHHe

31-50 HE BBINOJIHEHO

3aJJaHKE BBITIOJHEHO, 00yYarOmUACs MPUMEHSET 3HAHUS
JUISL PELICHHUs TIOCTABICHHON POOIEMBI, OJJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIIUH, BCJICCTBUE YETrO
00yJaroLuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALIUU
51-80 CHOCO0O0B pelIeHus 3a/1a4u

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

81-100 BOIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJIAIOIIMEC OLICHUTDH pe3y.TH>TaTI>I O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaluH.
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[lepeuenp KoMIIETEHIMHI U Tarbl UX POPMUPOBAHMS IIPUBEICHBI B CIEAYIONICH TabIHLIe:

Itansl hopMUpOBaAHUS
N Hudp Komnertenuus KOMIIETEH UM

1|OIIK-12 Crioco0OeH MPOBOANTE HAYYHEIC 3. Metoasl onpenencHue TBEPIOCTH
SKCIIEPUMEHTHI C HUCTIOIb30BAHUEM METAJIJIOB U CIIaBOB. McIbITaHUA Ha
COBPEMEHHOTO UCCIEAOBATEILCKOIO  |TBEepAOCTh Mo Poksemny. McnbiTanus
o0opynoBaHus U MPUOOPOB, Ha TBEPAOCTH 10 bpunemio.
OIICHUBATh PE3yJIbTAThI UCCIICIOBAHUHT

2|0OIIK-4 Crioco0eH oCyIIeCTBISTh 3. Metoasl onpenencHue TBEPIOCTH
po(heCCHOHANLHYIO ISATEIIBHOCTh ¢ |METaJUIOB U CIIaBoB. McnbiTaHus Ha
Y4ETOM IKOHOMHUYECKUX, TBepaocTh o Pokeenty. Mcnibrranus
JKOJIOTHYECKHX, COLIHAILHBIX U Ha TBepAOCTh o bpuHero.
JIPYTUX OTPAaHUYCHUH Ha BCEX JTamax
>KU3HEHHOI'O YPOBHSA

KoMIUIeKT THMOBBIX MHANBUIYAJTbHBIX 3aaHUI

N Paznen pucuuninnel | O0beMm, yacos HaumeHoBaHMe THIIOBOIO 3aJaHUS
1 | ATOMHO-KpHCTaIINYECK 8 WnannupoBaHue KpucTamuiorpaguyecKux
0€ CTPOEHHE TBEPIBIX IUIOCKOCTEN 1 HalpaBIeHUN
ten. Kpucranmnusamus
METaJJIOB
2 | AnarpaMMbl COCTOSHUS 6 JnarpamMmsl COCTOSIHUA

MCTAIIIMYCCKHUX CUCTEM

3 |JlernpoBaHHBIE CTATU U 10 Br16op marepuaina u ynpouHsionen o0paboTKu
CIUTaBHI JleTajiell MallliH ¥ UHCTpYMEHTA
Hroro: 24

Conep:xaHue THNOBBIX 32/IaHUI
1.1.1. HNuauuupoBaHHMe KpUcCTAIOrpadpuyecKux miockocreii u Hanpasiaenuii (CPC: 8)
Temaruka: [IpoBecTH HHIUITUPOBAHUE KPUCTAIIIOTPA)UUECKHUX TUIOCKOCTEH U
HaIpaBJICHUI B COOTBETCTBUH C BAPUAHTOM.
Tun: JlomaliHee 3agaHue

IIpukpeniienHsble ¢aiiibl:
WuannupoBanue KprcTamiorpadgpuyeckux miockocTeil u HanpasneHuii.doc,
WuaniupoBanye KpucTamiorpaguyeckux IockocTei n HarpasiaeHui. pdf

1.3.1. marpammsi 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 ONPEACICHUN KOJTMYECTBEHHOTO
COOTHOIICHUS (a3 ISl JTFOOBIX CIUIABOB.
3. OmpenensTh NpoIecchl, MPOUCXOMAIINE Ha TMHHUSIX THaTrPaMMBbI
(JIMKBUAYC, COMUITYC, IBTEKTUYECKAS JTMHUS, IMHUS TTPEIeIIbHON
PacTBOPUMOCTH U TIp.), TIPU OXJTKIACHUN M HATPEBAHUU CILIaBA.

Tun: Jlomaminee 3aganue
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Ipukpensiennbie paiijabi:
JHuarpammsl cocrosinusi.doc, J{narpammel coctostHus. pdf

1.6.1. BsbI0op MaTepuasa U YIPOYHsSIIOLIEH 00padOTKH AeTasell MAILIMH U MHCTPYMEHTAa

(CPC: 10)

Temaruka: PaGora Haj 3a1aHuEM MTO3BOJIHT JIyYIlE OPUEHTHPOBATHCS B BEIOOpE CcTasei
pa3IMYHOro Ha3HauYeHUsI U 00OCHOBAaHHOM OINPE/IEICHUN ONTHMAIbHBIX
PEKHUMOB UX TEPMUUECKOH 00pabOTKU:
1. TIpoBectu aHanu3 ycioBUil pabOThI JeTalu UM UHCTpyMeHTa. cxoas
U3 3TOro, CHOPMYIUPOBATH TPEOOBAHUS, TIPEABSIBISIEMbIC K MAaTepPHAITY.
2. JlaTh XapakTEpUCTUKY MPEATIOKEHHON CTAIN: XMMUUECKHI COCTaB 110
I'OCTy, kpuTH4ECKUE TOUKH, LIETb BBEIECHUS JIETUPYIOLINX HIEMEHTOB.
3. Ha3HauuTh 1 000CHOBAaTh PEXUMBI TEPMUYECKON 00pabOTKH JAeTaal UiIH
MHCTPYMEHTA 15 TIOJIy4eHUs TpeOyeMBIX 110 YCIOBHUIM pabOThl CBOMCTB
(TeMIieparypa ayCTEHUTH3ALNH, OXJIAXAAI0IIas Cpesla, TeMIleparypa
OTITyCKa U T.JI.).
4. Onucarb MUKPOCTPYKTYpPY U IPUBECTH MEXaHUUYECKHE CBOMCTBA CTAIU
HOCJIe OKOHYATEeNbHON TePMHUYECKON 00pabOTKH.
5. TlpuBectu apyrue MapKu cTajiei, u3 KOTOPBIX MOXKET OBITh U3rOTOBJICHA
yKa3aHHas JAeTallb WIM HHCTPYMEHT U KPATKO ONUCATh UX TEPMUYECKYIO
00paboTKy.

Tun: JlomaliHee 3agaHue

IIpukpeniienHsble ¢ailJibl:
Bri6op marepuana u ynpouHsiomied o0paboTKy AeTaneld MaluH 1 HHCTpyMeHTa.doc,
Bri6op marepuana u ynpouHsiomiei o0padoTKu feTaneil MalH U HHeTpyMeHTa.pdf

Bonpocsl K IpOMeKYTOYHOM aTTeCTAluK
"Marepuanosenenue"
1.  3ader c oueHkoii (2 cemectp)

Ipuxpensiennbie gaiiapi: 3ader ¢ oueHkoi (2 cemectp).doc, 3ayeT ¢ oeHKoit (2
cemectp).pdf

6. IEPEYEHb OCHOBHOM U JOIOJTHUTEJIBHON YYEBHON
JUTEPATYPbI, HEOBXOJIUMOM 1151 OCBOEHUS
JTUCHUILINHBI

a) Ocnoenan 1umepamypa:

* 1. MarepuasnoBeneHne B MaIIMHOCTpOeHUH: YueOHoe nmocooue / Jimurpenko B.IT.,
Manyiinosa H.b. - M.: HUL] UHOPA-M, 2016. - 432 c.: 60x90 1/16. - (Bricuiee
obOpazoBanue: bakanaBpuar (MATH)) Pexxum noctyma:
http://znanium.com/catalog/product/501197

2. OcHoBbI coBpeMeHHOoT0 MarepuanoBeacHus: Yueouuk/ O.C.Cuporkus - M.: HULL
NH®PA-M, 2015. - 364 c.: 60x90 1/16. - (Beiciiee o6pa3oBanue: bakanaspuar) Pexxum
noctyma: http://znanium.com/catalog/product/432594

3. MarepuanoBeieHue U TEXHOJIOTHSI MaTEPHAIIOB [ DJIEKTPOHHBIN pecypc]: yIeOHUK aJis
OakajaBpoB By30B 1o MamuHOCTpouT. criett. / [.I1. detucos [u np.]; mox pex. I.I1.
®etucora; MAU (Harm. ucnen. yu-t). - U3a. 7-e, nepepad. u 1011.-DIEKTPOH. TEKCTOBBIC
u rpad. man. - M.: FOpaiit, 2015. Pexxum nocryna HTb MAU:
http://elibrary.mai.ru/MegaPro/Download/ToView/993?1db=NewMAI12014
(Onexrponnbiii nokyMeHT (Tut: pdf, pazmep: 10164 K0))
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0) /lononnumensnan tumepamypa:

* 1. AM. Hansckuii, u ap.; [Toxg o6m1. pea. A.M. Jlanbckoro. TexHomorust
KOHCTPYKIIMOHHBIX MaTepuajoB. YueOHOe ocoOue sl By30B. — 2-€ U3/, iepepad. u
non. — M., MammmHoctpoenue, 1990. — 352¢.: ui.

2. Jlaxtun F0.M., JleonTtreBa B.I1. MarepuanoBenenue: YueOHUK ISl BBICIIIUX
TEXHUYCCKHUX y4eOHBIX 3aBeACHUN. — 3-€ u31., mepepad. u gom. — M.:
Mammnoctpoenue, 1990 — 528 c.: un. - ISBN 5-217-00858-X.

3. ®etucos I.I1. MarepuanoBeieHre U TEXHOJIOTHSI METAUIOB: YueO. I CTyJACHTOB
MAIIMHOCTPOMUT. criell. By30B. — M.: Beicui. mik., 2001. — 638 c.: mi1. — [ISBN
5-06-003616-2.

Meroanyeckue yka3aHus:

C.C. [lumenos, I1.A. Hecrepos, U./I. Huzkun. Makpo- 1 MUKpOCTPYKTYPHBIM aHATU3
MeTaIndecKknx ciiaBo. M., MATH, 2014 1.

C.C. [lumenos, I1.A. Hecrepos, U./1. Huzkun. 3yuenne nuarpamMmbl COCTOSIHUS
Fe-Fe3C. M., MATH, 2014 r.

C.C. Ilumenog, I1.A. HectepoB. UanunmupoBanue kKpucramiorpadudecKux MmIoCKOCTeH
u Hanpasienui. M., MATH, 2014 r.

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

C.C. Ilumenog, I1.A. Hectepos. Beibop marepuana u ynpodHstomeid 00paboTKu
JeTajiel MmamuH 1 uHctpyMenra. M., MATH, 2014 r.

C.C. [Iumenos, I1.A. Hecrepos. UcnbiTanue MeTauioB Ha pacTsikeHue. OnpenesieHue
XapaKTepUCTUK MPOYHOCTH U TIacTUYHOCTH B cooTBeTCcTBUU ¢ [[OCT 1497-84. M.,
MATU, 2014 r.

C.C. [Iumenos, I1.A. HecrepoB. Metoabl onpefeneHrue TBEpI0CTH METAJIJIOB U CILJIABOB.
UcnwiTanusa Ha TBepAocTh 1o PokBesuty. McnibiTanus Ha TBepaocTh o bpunemnto. M.,
MATU, 2014 r.

7. NEPEYEHB PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHON CETH
«MHTEPHET», HEOBXOJIUMBIX /1151 OCBOEHUS
T CTUTLIAHBI

st oGecriedenunst 06pa3oBaTeILHOTO MPOIECCa MO AUCIUIUITMHE 00yJaronuMCs
MPEIOCTABISICTCS BOBMOKHOCTh KPYIJIOCYTOYHOTO TUCTAHIIMOHHOTO WHIMBUIYaTBHOTO
JOCTyTa K 3JICKTPOHHBIM OHMOIMOTEUHBIM CHCTEMaM M3 JIF000# TOUKH, B KOTOPOH UMEeTCs
JI0CTyN K ceTH «IHTepHeT.

HaumenoBanmue pecypca HNHuTepHeT-CCHLIKA HA pecypce

"ZNANIUM.COM"

JoroBop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
000 "BHAHUYM" C «18»12.2020 . mo «17»12.2021 r

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

Horosop Ne 56¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 1. mo «31»12.2023 r
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00O "NU3nareancTBo Jlannp"

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

e.lanbook.com

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

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

Horosop Ne 027-1-0169-22 or 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

00O "DuexTponnoe m3naTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC
"JlerenpapHpie KHUTH"

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

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

https://urait.ru/

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

https://urait.ru/

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO
"Onexkrponnoe uzaarenbctBo FOPAUT" C «04»12.2021 1.
o «03»12.2022 r

https://urait.ru/

Horoop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niist 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 OOQO "2nexTpoHHOE
n3narenscTBo JOPAUT" noia CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHN

OnexTtponHas 6ubnuoreka MAU (cooctBernocts MAN).
JInnensuonnslil norosop Ne 0267-HNY-13 or
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHMs porpammsl 111 OBM
ABTOMaTH3MPOBAaHHAS WHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubanoTexn MAUN)

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

ueKkTpoHHast Onbamnorexka Koncopunyma apoxkocmMuuyeckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenue o co3nanuu Koncopimyma By30B Poccun
"HanwmonanbHbI# 00BETMHEHHBIA a9POKOCMHUUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTeuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo
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buoaunorexa POOU

Bu6nuoreka POOU |http://www.rfbr.rw/rffi/ru/library
Ennnoe okHO 10cTyna Kk o00pa3oBarejibHbIM pecypcam
Enunoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM |http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU |http://p01pred.c0m
00O "PYHOB"
Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

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

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

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

00O "HannonanbHblii nugposoii pecypc "Pykont"

JHoroop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OO0O "HanmonansHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

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

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

oI'BY "PI'B"

JloroBop o mpenoctaBieHuu aocryna k Hanmmonanesno#t  |http://H306.pd
anekTpoHHou 6ubamoreke (HOB) Nel01/HOb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11.2023
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HIT HOUKOH

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

http://archive.neicon.ru

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

JSTOR- www.jstor.org

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

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

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

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

https://www.scitation.org/

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

https://www.cambridge.org/core

https://ieeexplore.ieee.org

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

https://www.orbit.com/

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

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

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

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

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

5bd10.html 676410021c05bd10.html

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

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

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

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

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

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

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

8. METOMUUYECKUE YKA3AHMS 151 OBYUYAIOLIIUXCSI MO
OCBOEHMIO JTUCHUIIIUHBI

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

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

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

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

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

Bepcus: AAAAAAHgppl Koa: 000181848



Jlexuu:

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

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

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

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

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

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

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

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

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

- 0 yéMm 3TOT naparpag?

- KAKU€ HOBBIE MTOHATHUS BBEICHBI, KAKOB X CMBICI?

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

ITonroroBka K 3a4€TaM U SK3aMEHaM:

[Ipu moaroToBke K 3a4€Ty MO JUCHUILIMHE 00ydaromuiics mpopadaTbiBaeT CoAepKaHe
JIEKUMH TI0 CBOEMY KOHCIIEKTY U 110 pEeKOMEHJOBaHHbIM yueOHukaM. Ha kaxplil Borpoc,
oOyyaromuiicst oM KeH Hamucarh IIaH OTBETa, KPAaTKO NePEeuUCIUTh U 3alIOMHUTh OCHOBHbBIE
¢akTbl, monoxkeHus. Ha sTamne nmoaroToBku K 3a4eTy oOy4arouiuiicst cucreMaTu3upyeT u
UHTETPUpPYET UH(OPMALIMIO, OTHOCSIIYIOCS K Pa3HBIM pas/iesiaM JeKIIMOHHOTO MaTepuara,
Jy4Ille MOHUMAET B3aUMOCBSI3b PA3INYHBIX (PAKTOB U MOJOKEHUNM JTUCIUILTNHBL, BOCIIOIHSIET
po0Oesbl B CBOMX 3HAHMSIX.
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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, o0opynoBaHHas yaeOHOM MeOeNbio Ha 56 TOCaOYHBIX MECT: CTOJIBI, CTYJIbSI ISt
oOyJarommx; pabodyee MECTO JIJIsl IPEToAaBaTelIs.

Temaruueckue cTeHALI — 6 IIIT.

Jocka aynutopHast — 1 mT.

Hactennsiit skpan - 1 mrt.

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

[lepeueHs TUIIEH3MOHHOTO IPOrPaMMHOTO obecriedeHHsl. PEKBU3UTHI MOATBEPKIAIOIIETO
JOKYMEHTa!

Microsoft Windows XP Home Russian(cuér-dakrypa NebC0922-05 ot 22.09.2006, ToBapHas
nHakiagaas 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 yaeOHOI MeOenbio Ha 18 mocagodHbIX MECT: CTOJIBI, CTYIIbSI ISt
oOyJarommmx; pabodyee MECTO JIJIsl IPEToaaBaTelIs.

Hocka aynutopHast — 11iT.

[Torenmmometp «KCII» — 1 mT.

Becn ananmutnueckue «AJIB-200M»-1 miT.

[Teus «CHOJI» - 4 .

HNuctpymenTanbublii MUKpocKoni«bBMMU-1» - 1.

[Teus maGoparopuast — 1mT.

[Mxad cymmnbabiil «LTYII-2)» - 1mmT.

Camonncen «H-327» - 1.

[xad gyxoBoit nadboparopusiii «CHOJI» - 1.

Muxkpockon «Neophot» - 2 miT.

Onekrpudeckas neub «ET 2» - 1 mt.

[Teus maGoparopuast — 1mT.

[TorenmmomeTp — 11T

Tepaomep — 2mr.

Tsepanomep «TP 5006» - 1 mit.

Boabr™merp — 1mT.

Muxkpockorn — 11T.

Crnexrporpad «CII-51» -1 mT.

Muxkpockon «MUM-7»» -7 mr.

[Tommposmuk «Neris» -1 mT.

[TomupoBansHas mamuua «MP-2By - 11T

[Mxad BeITsHKHON «[TT2BHX) - 1 mT.

115 Jlabopatopust COpoTHBIICHHE MaTEPHUATIOB:

UcneirarensHas mammaa «FP 10» - 1.

Ucnwirarensnas mammHa «FP 100» - 1.

UcneirarensHas Mammaa «ZD 10» - 1.

Konép «MK-30A»
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Hpnnoxenne 1
K padoyeii mporpaMmMe TUCHHTLIMHBI
«MarepuanoBeeHue»

AHHoOTauus padoyeil MporpaMMal

Jucuunnuna "MarepuanoBenenue” siBisiercsa yacTthio "broka 1 Jucuuninuuel" qTucuuiinH
MOJITOTOBKH CTYJEHTOB MO HarpasieHuto noaroroBku 15.03.04 "Aromaruzanus
TEXHOJIOTMYECKHUX IIPOLECCOB U MPon3BoACTB". Jlucuuminna peanusyercss Ha CTynIMHO
MHCTUTYTE "MOCKOBCKHI aBUALIMOHHOIO MHCTUTYTA (HALIMOHAJIBHOIO UCCIIE0BATEIHCKOTO
yHuBepcureta)" kadenpoit (kapenpamu) TAOM.

JlucuunuinHa HareseHa Ha ¢popmMupoBanue cienyromux komnereniuii: OITK-12, OITK-4.

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 nporecca: Jlekuus, Ilpakrudeckoe 3ansatue, JlaboparopHas pabora.

[TporpamMmoii TUCIMITIIMHBI IPEyCMOTPEHBI CIEIYIOINE BHIBI KOHTPOJIS: PyOeKHBIH
KOHTpOJIb B )OpME U MPOMEKYTOUHAsI aTTecTanus B popme 3aueT ¢ oueHkKou (2 cemectp).

OOm1ast TpyI0€MKOCTh OCBOSHHSI TUCIMIUTMHBI COCTABISACT 2 3a4ETHBIX SUHMULL, 72 4acoB.
[IporpamMmMoit AUCIUIUIMHBI TPEAYCMOTPEHBI JeKUUOHHBIE (14 yacoB), npakTuieckue (6 4acos),
naboparopusie (12 gacoB) 3ausaTus u (40 4acoB) caMOCTOSTENHEHOM PabOTHI CTYICHTA.
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Hpnnoxenue 2
K padoueii nporpaMMe JUCHUTIJIHHBI

«MarepuanoBeeHue»

IIpukpensieHHbie Paitabl
Bb100p MaTepuaJia u ynpodHsironiei 00padoTKy aeTaseil MAIIMH U HHCTpyMeHTa. pdf

JAunarpammsbl coctosinusi.pdf
NapunupoBanne KpucTaaiorpagpuyeckux miockocreil 1 HanpasjaeHuii.pdf
3auer ¢ ouenkoi (2 cemectp).pdf

Makpo- 1 MUKPOCTPYKTYPHBII aHAJIN3 MeTAJIMYECKHUX CIIaBoB.pdf
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Br10op maTepuaJia u ynpouHsiomeil 00padoTku aeraJsieid MAIIKMH U HHCTPpyMeHTa. pdf

Baok Nel MarepuanioBenenue
Paznen Ne8 JlerupoBaHHBIE CTaIU U CILIABBI
Tunosoe 3apanne Nel Beioop maTepuana u ynpouHstoieit oopaboTku neraneit
MAaIlliH 1 HTHCTPYMEHTA

Tumn: /lomamHee 3aganue

TpynoemkocTh(00beM YacoB): 12

TemaTuka: Pabota Haz 3ajaHMeM IO3BOJIUT JIy4llle OPUEHTUPOBATHCS B BEIOOpE cTanel
Pa3IMYHOTO Ha3HAYCHUSI 1 0OOCHOBAHHOM OIPEICICHIUH ONITUMAIIBHBIX PEKUMOB UX
TEPMUYECKOI 00paboTKu:

1. [TpoBecTu aHanu3 ycinoBuil pabOTHI A€TaNIM WM HHCTpyMeHTa. Vicxoms u3 3Toro,
chopmMynupoBaTh TpeOOBAHUS, TPEABIBIAEMBbIC K MaTEpPUAITY.

2. JlaTh XapaKTepUCTUKY MPeIokKEeHHON cTanu: xumuueckuil cocraB o 'OCTy,
KPUTUYECKHE TOUYKH, 11€J1b BBEJICHUS JETUPYIOIUX 3IE€MEHTOB.

3. Ha3naunuTh 1 000CHOBaTh PEKUMBI TEPMHUUECKON 00paOOTKU JAeTaly WK UHCTPYMEHTA
JUIs IOJIy4eHUsl TpeOyeMbIX 10 YCIOBUSAM pabOThl CBOMCTB (TeMIepaTypa aycTeHUTH3alllY,
OXJIaKJarolIas cpea, TeMIeparypa oTIycKka 1 T.1.).

4. Onucarb MUKPOCTPYKTYPY U IPUBECTU MEXaHUUECKHUE CBOMCTBA CTaJIM 110CIIE
OKOHYATEJIbHON TepMUYECKO 00pabOTKH.

S. [IpuBectu npyrue Mapku ctajieif, U3 KOTOPbIX MOXKET ObITh U3rOTOBJIEHA YKa3aHHAs
JIeTalb WM UHCTPYMEHT M KPaTKO OMKUCATh UX TEPMHUYECKYIO 00pabOTKYy.

TunoBbIC BAPDUAHTHI:

Bapuanr 1
X0/10BOI BUHT TOKapHOI'O CTaHKa U3rOTOBJIEH U3 cTaynu 9XBI'.

Bapuaur 2
®pe3bl As pe3Ku AepeBooOpabOTKH U3roToBIEHbI U3 ctanu 9XC.

Bapuanr 3
JITMHHBIA CTep)KHEBOW MHCTPYMEHT C MOIMEPEYHBIM CEYEHHEM /10 35 MM H3TOTOBJIEH M3 CTalld
XBCT.

Bapuanr 4
OtpesHble U pe3b00BbIe Pe3Lbl TOKAPHOIO CTAHKA M CBEpJia U3TOTOBJEHBI U3 ctainu POMS.

Bapuant S
Pesiib1 001upouHbie MEeTamI000padaTHIBAIOIIETO CTAHKA U3TOTOBIICHBI U3 cTainu P9.

Bapuanr 6

BreITsDKHBIE IITAMITBI 71 XOJIOJHOM 0OpaOOTKM aBJICHHMEM MeTajula M3TOTOBJICHBI M3 CTaJIH
XBI'.

Bapuant 7

KpymHble mTamnbel ClHOXHOW (GOpMBI 7T XOJOJHONW 00pabOTKM MeTaina JaBlIeHUEM
M3TOTOBJIEHEI U3 cTaan X12M.

Bapuanr 8

MosioTOBBIE IITaMITBI TSI TOpSYe 0O0pabOTKH MeTallia JaBICHHUEM HW3TOTOBJICHBI W3 CTaJH
5XHM.

Bapuant 9
[ItamMmbl 11t TOpSTYEH BHICAJKU METAJlIa U3TOTOBIEHBI U3 cTamu 3X2B8D.

Bapuant 10
MonoToBbIE IITAMIBI ISl TOpsYeil 0OpaOOTKM MeTasia JaBICHWEM HW3TOTOBJICHBI U3 CTald
S5XHBC.



Bapuanr 11
[Tpecchopmbl 1uTst TATHS O] AABJICHUEM IIBETHBIX CIIJIABOB U3TOTOBJICHBI U3 cTanu 4X5B2OC.

Bapuant 12
Jlnst apMupOBaHUS KEJIE300€TOHHBIX KOHCTPYKIMKM MPUMEHEHBI TPYTKH U3 ctanu 2512C.

Bapuant 13
[Tapuku, poIMKHA U KOJIbIA MTOAIIUITHUKOB U3TOTOBJICHBI U3 cTanu 95X18.

Bapuant 14
Banuk BozisiHOTO Hacoca JBUTaTesisi BHYTPEHHETO CrOpaHus U3rOTOBJIEH U3 crtanu 12X13.

Bapmuanr 15
[TopuiHeBbie MabIIbl IBUTATENs] BHYTPEHHETO CrOpaHUs U3TOTOBIICHBI U3 cTanu 12XH3A.

Bapuanr 16
Peccopsl rpy30BBIX aBTOMOOUIIEH M3rOTOBIICHBI U3 cTainu 60C2.

Bapuant 17
KpecroBrHa kap/1aHHOTO Bajia aBTOMOOMIISI M3TOTOBJICHA M3 cTanu 15X.

Bapuanr 18
[HecTepHu KOPOOKH CKOPOCTEH METAIIOPEKYITUX CTAHKOB U3roTOBJIEeHBI 13 cTanu 40XH.

Bapuant 19
Tpaku ryCeHUUYHBIX MAILIMH U3rOTOBIEHBI U3 ctanu 110I'13J1.

Bapuaut 20
Jlonmactu ruapOTypOUH U THIPOHACOCOB AIIEKTPOCTAHIIUN U3roTOBIeHBI U3 ctanu 12X 18HIT.

Bapuanr 21
BrinmyckHble Ki1amanbl aBTOMOOMIIBHBIX ABUTaTeNel n3rorosieHsl u3 ctanu 40X9C2.

Bapuaur 22
[ITaTyHbI TPaKTOPHBIX ABUTaTENEN U3roToBiIeHbl U3 ctau 40XH2MA.

Bapuant 23
Kosnb1ia mapukonoimmnauKoB u3rotopiieHsl u3 craiu HIX15CI .

Bapuaut 24
Peccopsl 1erkoBoro aBToMoOMIIs U3TOTOBICHBI U3 cTain SOXT DA.

Bapuaur 25
Tskeno HarpyKeHHbIE MPY>KHUHbBI OTBETCTBEHHOT'0 Ha3HAYEHUs U3roToBIIeHbI U3 cTtanu 70C3A.

Bapuaur 26
UYepBsik pyneBOTo yrpaBieHUs aBTOMOOMIISI M3roToBleH u3 ctanu AC30XM.

Bapuaur 27
TopcuonHble Banbl ceueHrueM a0 100 MM uzrotosnensl u3 cranu 45XH2M®A.

Bapuaur 28
Konenyarsle Banbl [BUrateneil BHyTPEHHETO CrOpaHusi M3roToBieHsl u3 cranu 45XH.

Bapuaur 29
3ybuatsie Kojeca KOpoOOK IepeMeHbI repeiad aBToMOoOuIel u3rotosieHsl u3 cramu 18XI'T.

Bapuant 30
['mnp3bl HUIMHAPOB ABUraTeNIell BHYTPEHHETO CTOPaHUs N3roToBIeHBI n3 ctanu 38X2MIOA.

Bapuant 31
[Tomyocu erkoBbIX aBTOMOOUIIEH N3roTOBIEHBI U3 cTanu 45 T

Bapuant 32
Yepssik npuBoaa cnuaoMeTpa nu3rotosieH u3 cranu 20XH3A.

Bapuant 33
[HlecTepHu KOpOOKHU Tiepead aBTOMOOMIISI U3ToTOBNEHbI U3 ctanu 18XI'T.

Bapuant 34
KoneHuaTsle Babl ABUraTeie BHYTPEHHETO CrOpaHMs U3rOTOBIIEHBI U3 ctanu 18X2H4BA.

Bapuanr 35
[Tpy1HBI KPYIIHBIX IIPECCOB ¥ CTAHKOB N3roTOBIEHBI U3 cTasn SOXI'A.

Bapuant 36



Emkocti 1 TpyOONIpPOBO/IbI, UCTIONB3YEMbIE B XMMUYECKON MPOMBIIUIEHHOCTH, U3TOTOBIICHBI U3
craym 08X 18HI10.

Bapuant 37
[Tapuku, poaMKHA U KOJIbIA MTOJIIUITHUKOB U3rOTOBJICHBI U3 cTainu 12XH3A.

Bapuant 38
JMcku m1yroB, JyIIUIBHUKOB CEITbCKOX03IMCTBEHHBIX MAIlIMH U3rOTOBJIEHBI U3 ctaiu 701,

Bapuant 39

Konena muamerpom 200...250 MM KpynmHOTaOapUTHBIX TOAIIAITHAKOB M3TOTOBJICHBI U3 CTaJd
20X2H4A.

Bapuant 40

3yOuareie Kojeca TJIaBHOU mepemadu TpaHcMuccuu aBTroMoOmins 3WJI M3roToBieHBI U3 CTAU
20XH2M.

Bapuanrt 41

[ununapuueckue W KOHMYECKHE 3yOuaThle Kojeca peayKTopa 3aJHero MOCTa TI'PY30BbIX
aBToMoOMIIel n3rorosieHsl u3 cranu 30XI'T.

Bapuant 42

3y0uaroe KOJIECO BKJIIOYCHHSI TEPEAHEr0 MOCTa TOJHOMPUBOJAHOTO aBTOMOOWIS YA3
M3TrOTOBJIEHO U3 cTanu 25XI'M.

Bapuanr 43

Kymaku mapHupa mnepenHero BeAyliero Mocta aBTomoOmneid ['’A3 M3roTOBIEHBI U3 CTalu
27XTP.

Bapuant 44
Kapnannbie Basibl aBTOMOOMIIEH U3TOTOBICHBI U3 cTanu 40072,

Bapuant 45
Prruar nepexitoueHust nepeaad aBTOMOOUIISI U3TOTOBIICH U3 CTANIU
40XC.

Bapuaut 46
[Toryocu Beayumx MmoctoB aBTomoOmiiel 3MJI uzrorosnenst u3 cranu 40X TP.

Bapuaur 47

[TpomexxyTouHass IIeCTepHS 3aJHET0 XOJa KOPOOKM TepeMeHBbl TMepenad aBTOMOOWIISA
usroronieHa u3 ctamu AC19XTH.

Bapmuant 48

3y0uaThie Kojieca KOpOOKH TepeMeHbl meperad aBTOMOOWIsT BA3 W3roToBIEHBI W3 CTald
AII20XTHM.

Bapuant 49
3arnopHble UIJIbI MTOIUIABKOBOM KaMepbl kKapOropaTopa N3roToByeHs! u3 crainu 30X13.

Bapuaut 50
Xupyprudeckuit ”HCTPYMEHT (CKalbIeNb U Jp.) U3roToBieH u3 cramu 40X13.
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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
Pa3znes Ne2 ATOMHO-KPUCTAIIIMYECKOE CTPOEHUE TBEP/IBIX TEII
Tunosoe 3ananne Nel MuauimpoBanre Kpuctamiorpaguyeckux miocKOCTed 1
HAIpPaBJICHUN

Tumn: /lomamHee 3aganue

TpynoemkocTh(00beM YacoB): 12

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

TunoBbie BADUAHTHI:

VHIULIMPOBAHUE KPUCTAJIJIOI PAOUYECKUX IIJIOCKOCTEN 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
Bapuanrt 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
BapuanT 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
BapuanT 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
BapuaHt 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

Bapuanr 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

BapuaHrt 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

Bapuanrt 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

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

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

Bapuanrt 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

Bapuanrt 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

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

Bapuadrt 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:

. JainTe onpeaeneHne KPUCTaNIMYECKOro BelllecTsa?

. 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/IMYECKON peLueTKe?

. 0ObbaAcHUTE, YTO TaKOE 3/IeMEHTapPHas AYeiKa BewecTea?

. falite onpepeneHune cumsona ysna?

. Jainte onpeaeneHne cMMBo/ia NAOCKOCTU, MHAEKCA NNOCKOCTU? O6bACHUTE, YTO TaKOE CTPYKTYPHO-
3KBMBANIEHTHbIE MJIOCKOCTU, KaK 3anmcaTb X CUMBO/Ibl B KybuyecKkom syenke?

9. [laiiTe onpeaeneHne CMMBOa Harnpas/ieHMA, ero 3anucu?

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

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

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

13. fanTte onpeaeneHne ocu 30HbI?

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

OO ULL B WN PR



3auert c ouenkoi (2 cemectp).pdf

IIpomexyTounas arrecranusi Nel
3auer c oneHko (1 cemectp)

Cemectp: 1
Buj kourpoas: 30
Bomnpocnr:
1. OxapakTepu3yiTe TUITHl AaTOMHBIX CBS3EH.
2. ]IS KaKuX BEIIeCTB OCHOBHBIM SIBJISICTCSI MOHHBIN THIT CBSI3U?
3. JIns KakuxX BEIIeCTB OCHOBHBIM SIBIISIETCS KOBAJCHTHBIN THIT CBS3U?
4. JIns KaKuX BEIeCTB OCHOBHBIM SIBJISIETCS METAJUIMUECKUIN TUI CBS3HU?
5. B kakoM ciydae cieayer yuuThiBaTh cuiibl Ban-nep-Baanbca?
6. B dgeM paznmuuue MeXIy KpUCTALTUICCKUM U aMOP(HBIM cTpoeHHEM?
7. Kakue THIBI CBSA3€H XapaKTEpHBI I KPUCTAIIIMYECKOTO U aMOPGHOT0 CTPOeHUs?
8. Kakoe cocrosiHue BeliecTBa — KpUCTAJUIMYECKOE MM aMOop(hHOEe — SIBIISETCS Oojiee

PaBHOBECHbBIM?

9. [MaiiTe ompeneneHue KPUCTAUTMYECKOW PEIMIETKH H KPUCTAJUTMUECKOW STYCHKH.
Ha3zoBuTe M3BECTHBIE BaM THUIIbI KPUCTAJUINYECKUX PEIIETOK.

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

11. Yro Takoe anuzorponus? YeM o0bACHACTCS aHU30TPOIUS KPUCTAIIIOB?

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

13. OOBsCHUTE BIUSHUE CTCIICHU NIEPEOXIIAKICHUS Ha CTPYKTYPY JIMTOTO METaJlIa.

14. Yro na3piBaercs moauduuupoBanuem? 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 CBOMCTBA.

17. MaiiTe onpeneneHne KOMIIOHEHTA, (a3bl, CTPYKTYpHI.

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

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

20. Yro Takoe nukBanus? Kakue BuabI TUKBAIIMK BaM U3BECTHBI? UeM OHU BBI3BAaHBI?

21. Yro Takoe xoHona? Kak omnpenenuts (a3oBbIi COCTaB CIUIaBa, XUMHUYECKUH COCTaB H
Bec (az?

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

23. Kakwue MeToapl ynpouHEeHHs CIUTaBOB BaM M3BeCTHBI? OXapaKTepu3ynTe HX.

24. Yro Takoe nepekpuctasmnzanusa? Kak MeHseTcst CTpyKTypa U CBOMCTBA CILIABOB MPHU
nepeKpucTain3auun’?

25. Yro Takoe aucrnepcuoHHOe TBepaeHue? Kak MeHseTcst CTpyKTypa M CBOICTBA CILUIaBOB
B pe3yJbTaTe JUCHIEPCUOHHOIO TBEPIEHUS?

26. Yro takoe Hakien? Kak MeHseTCs CTpYKTypa U CBOMCTBA METAJJIOB IIPH HakJerne?

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

28. Kakas 1uractmdeckas JedopMalids Ha3bIBaeTcs XojogHou (ropsiueii)?  Kakas
negopmarusi CONpoOBOXKAAETCS YIPOUHEHHEM ?

29. Uto Takoe Tepmmueckas o0paboTka? Ha30BUTE OCHOBHBIC BHJBI TEPMHUYCCKOM
00paboTKu.

30. Kakwue mpeBpaiieHus MPOTEKAIOT B CTAISIX TPU Harpese?

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

32. Hapucyiite ruarpaMmy H30T€PMHYECKOTO TIPEBPAIICHHS ayCTCHUTA.



33. Kakoe ocHOBHOE MpeBpalieHne MPOUCXOANUT B CTAISAX MPHU MEAJIEHHOM OXJIAXKICHUHU?
HazoBuTte nporiecchl, MpOTEKAIOMIKE MPU STOM 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 MapTeHCHTHOE MpeBpalleHue. B 4eM COCTOMT ero MpUHIUMIUAIBHOE
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?
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11.

Yrto Takoe MakpocTpyKTypa?

Kakumu ciocobamu U3y4aroT MakpoCTPYKTYpy?

Jlis kakux 1esei NpUMEHSIOT aHalIu3 MaKpOCTPYKTYPhI?
Kax BBISBIISIIOT MakpOCTPYKTYpy?

Kax BBISIBUTH JIMKBAIIMIO CEPBI B CTAIINA?

Kak BeIssBHTH THKBanuto pocdopa B cramm?

Uto Takoe nukBanusa? Buasl mukBammm?

Kax BBISIBUTH IEHIPUTHYIO CTPYKTYPY B JTUTHIX 00pa3max?
Kakue ObIBaroT U310MbI?

Ha3BaTp xapakTepHble MIPU3HAKU XPYIKOTO U BA3KOTO U3JIOMOB.
KakoB MexaHU3M yCTaJIOCTHOTO pa3pylieHus?

MukpocTtpykrypa:

© oo Nk owdPE

N S S
w N Ee o

Uro Takoe MUKPOCTPYKTYypa?

Kakumu ciocobamu U3y4aroT MUKPOCTPYKTYpPY?

Jlns kakux 1eaei NpUMEeHsIOT aHalIu3 MUKPOCTPYKTYpPbI?

Kax BBISBIISIIOT MUKPOCTPYKTYPY?

Kakue HeMeTanmmyeckue BKIOYEHNs TUITUYHBI IS CTaIu?

J11s 9ero mpoBOJAT IIyOOKO€ U MOBEPXHOCTHOE TpaBlieHHE?

Kakum 006pa3oM ompeaenstoT 001yr0 XUMUIECKYI0 HEOAHOPOTHOCTh?
Kakwue 3a1aun MOXHO pelaTh ¢ MOMOIIBIO MUKpoaHanu3a?

Kak npuroroButs Muxkpomnuug?

B yewm 3akitogaercs MexaHU3M BBISIBICHUS CTPYKTYPbI IPU TPaBIECHUU?
Yro Takoe pazperaromias criocoOHOCTb MUKpOCKoMa?

Kaxoe n3o0pakenue qaet 00bEKTUB B OKYJIISP?

B uem 3akmrouaeTcst MeTon «cekymiei»? UTo onmpenenstoT ¢ MOMOIIbI0 ATOTO MeTo1a?





