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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. TlepevyeHb yueOHO-METONMUECKOTO 00ECTICUEHUS ISl CAMOCTOATEILHOM padOThI
OOyYaroIMXCsl MO JUCIUTUIAHE.

5. ®OoHJI OLEHOYHBIX CPEJCTB JI MPOBEICHUS TPOMEKYTOUYHOMN aTTeCTAIUU
00yJaroImxcs Mo TUCIUILIAHE.

6. IlepedyeHb OCHOBHOM W JOTMOHUTEIBHON yUeOHOM JIUTepaTyphl, HEOOXOMMMOM st
OCBOCHHUS TUCIUIINHBI.

7. Tlepedenp pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn « THTepHeT,
HEOOXOMMBIX JIJIS1 OCBOCHUS AUCIUILITUHBL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOTUH, HCIIOIB3YEMBIX ITPU OCYIIECTBICHUU
00pa3oBaTeIbHOTO MpoIecca Mo JUCIUIUIHHE.

10. Onucanue MarepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM /sl OCYLIECTBICHHS
00pa3oBaTeIbHOTO MpoIecca Mo JUCIUIUTHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI
[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcTBHU ¢ TpeboBanusaMu CYOC MAMU, pa3paboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 38.03.02 MenemxmMeHT

ABTOpPBI IPOTPaMMBbIL:

ITumenos C.C.

3aBemyromuii odecreunBaromei kadgeapoit dnyY

[Tporpamma omoOpeHa:

3aBeayromuii BeImyckaromieit kadeapoit Juy Jlupekrop Beimyckaromiero ¢uauana CT

Bepcusa: AAAAAAeMUeE Kopg: 000228881



1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

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

N Mudp

Pe3yabTar 00yueHust

B-3(JI[1K-3.3.2)

Brnagets TepmuHONIOTHEN U 00IICH KIaccupuKauei
MaTepUaIOBECHHsI, HABBIKAMU Pa0OThI C COBPEMEHHBIMH
MH(OPMAITMOHHBIMU CHCTEMaMH TI0 MaTepUaIOBEICHUIO

3-3(JITK-3.3.3)

3HaTh MPOCTHIC BEIICCTBA U COCTUHCHHSI.

3-3(JIIIK-3.3.4)

3HaTh OAHOPOIHBIE M HEOAHOPOIHBIE MaTepUAITbl, UX
CTPYKTYPBI 1 KOMITOHEHTHI

V-3(JITK-3.3.2)

YMeTh UCTIONB30BaTh 0a3bl JAHHBIX IS TOA00pa U
MOJICPHH3AIMH TEXHOJIOTHYECKOTO 000PYI0BaHHUS

V-3(JITK-3.3.3)

YMeTh BBIOUpPATh COBPEMEHHBIE MaTepuabl C HYKHBIMU
AKCIUTyaTallUOHHBIMU CBOMCTBAMH.

[Tepeuncnennsie PO sBisitoTCS OCHOBOM 1151 POPMUPOBAHUS CIEAYIOUIMX KOMITETECHIIUMA:

N Hudp Komnerenuus
Crnioco0eH UCToNIb30BaTh COBPEMEHHBIE TEXHOJIOTHUHU B
1 HITK-3 pa3paboTKe MPOEKTOB U MPOrPaMM Pa3BUTHS OPTaHHU3AIUN

NuaukaTopbl 1OCTHKEHUS KOMITETEHITUH, CITyKaIllue Ui TPOBEPKU C(HOPMUPOBAHHOCTH
YaCTHU COOTBETCTBYIOLIEH KOMIIETCHIIUU:

N Mudp

Nuaukarop KoMneTeHuii

1 JITK-3.3

Ananuzupyet 0a3bl JaHHBIX TI0 COBPEMEHHBIM MaTepuagam

2. MECTO JUCIAIIVYIMHBI B CTPYKTYPE
OBPA3OBATEJILHOM ITPOI' PAMMBI.

HucuumiHa MarepuanoBeleHHE SIBISETCS MPEAIIECTBYIONICH U OCIEAYIOMEN s
CIIeIYIOIINX TUCIIUIUINH:

| N | I[MpenmecTBy0mMe TUCHUILTHHBI | Hocaenywmme TUCHUNINHBI
3. CTPYKTYPA U COAEP KAHUE JUCIUITJINHbI
OO6m1ast TpyI0EMKOCTh IPAKTUKHA COCTABIISACT 2 3a4eTHHIX(bIE) enuHuI(bl), 72 yaca(oB).
Bcero ¢
Monyb Pasien Jlexun MMpakTuy. |Jladopar. CPC Bceero px3amenamu
3aHATHSL | pPadoThI 4aC0B "
KYPCOBBIMH
Marepuanosenenu |Benenue 2 0 0 0 2 72
e
ATOMHO-KpUCTAILTAY 0 0 4 8 12
€CKO€ CTPOCHHE
TBEPABIX TEI
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Kpucrannuzanus 0 2 0 0 2
METAJIIOB
Hedopmarus n 0 6 0 2 8
PEKpUCTAIITU3AIMS
JnarpaMmbl 0 0 0 8 8
COCTOSIHUS
METAJUTMYECKUX
cucTeM
Keneso u ero 4 0 0 0 4
CILIaBBI
OcHoBbI TEXHOMIOTHUU | 6 0 4 3 13
TEPMUYECKON 1
XUMHKO-TEPMHUYECKO
i 00paboOTKM CTaH
JlerupoBaHHbIE 2 0 0 17 | 19
CTaJIU U CIUIABBI
LlBeTHBIC METATIBI U 4 0 0 0 4
CILIaBBI
Bcero 18 8 8 38 | 72 72
3.1. Jlekuuu
Ne Oo0bem
/1 Pa3zgen nucuunanHbI JacoB Tema JeKIuu
1|1.1.BBenenue 2 Bsenenue
2|1.6.0Kene30 u ero criaBbl 4 KeneszoyrneponucTsie CIUIaBbl. YIIIEPOANUCTHIE
cramu. YyryH
3{1.7.0cHOBBI TEXHOIOTHH 2 Tepmuyeckast 06paboTka cTanu
TEPMHUYECKON U
XUMUKO-TEpPMUYECKON
00paboTKu cTamu
411.7.0cHOBBI TEXHOJIOTUU 2 OcHOBHBIE BUIbI TEPMUYECKOI 00paboOTKH
TEPMUYECKOU U cTala
XUMUKO-TEpPMUYECKON
00paboTKu cranu
5{1.7.OcHOBBI TEXHOIOTHH 2 [ToBepXHOCTHOE YIIPOYHEHUE CTAIbHBIX
TEPMHUYECKON U 1563 (12071
XUMUKO-TEpPMUYECKON
00paboTKu cTamu
6|1.8.JlerupoBannsle cTanu u 2 JlernpoBaHHBIE CTAJIM U CILIABBI.
CILIaBbI Knaccudukarus 1 MapkupoBKa JETUPOBAHHBIX
cranei. KoMIo3umoHHble MaTepuasl
71.9.11BeTHBIC METAIIIBI U 4 LBeTHbIe MeTauibl U cruiaBbl. [TopomikoBeie
CIUIAaBBI marepuansl CACs1 u CAllbr
Hroro: 18
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3.2. Conep:xanue JeKI Uil

1.1.1. Bgeaenue (A3:2, CPC:0)

Tun nexkumu: MHpopmanonHas JeKus

dopma opranuzanum: Jlexuus

Onucanme: Meramnyeckue Marepuasl Kak GyHIaMEHT IUBWIN3aUuU. BiausHue
HOBEHIINX TOCTHKEHUH Hay4YHO-TEXHUUYECKOTO Mporpecca Ha pa3inyHbIe
oTpaciii MeTajutypruu. TpeboBaHUs K KaYeCTBY U pacIIMpeHUe
coprameHTa uznenuil. [IporpeccuBHbie METOBI MOTY4YeHUS U 00pabOTKH
METaJJIOB.

1.6.1. “Keaesoyrieponucrbie ciiiaBbl. Yriepoaucrtsie ctaiu. Yyryn (A3: 4, CPC: 0)

Tun nexkumu: HpopmanonHas JgeKus

®opma opranuzanum: Jlexnus

Onucanme: Jluarpamma cOCTOSIHMSI CUCTEMBI Xkele30 — yriepos. KommoneHTs! u ¢da3bl
B CIUIaBax jkeje3a ¢ yreponoMm. Jluarpamma coCTOSHUS CUCTEMBI KeJe30 -
IIEMEHTHT (MeTacTabUIbHOE COCTOsIHME). JlmarpaMMa COCTOSTHUSI CUCTEMBI
XKene3o - TpaduT (cTabUIbHOE COCTOSHUE).
VYrnepoaucteie ctanu. O01mas xapakTepucTiKa. BiausiHue yrepona Ha
CBOWMCTBA CTalu. BiMsiHYE MOCTOSHHBIX IPUMECE Ha CBOMCTBA CTaJIH.
Cranp pa3nu4HbIX cCrioco00B MPOoU3BOACTBA. UKcTas CcTanb. YIIepoaucTas
CTaJslb 00IIero Ha3HaYeHUs. YIJIepOIUCThIe KaueCTBEHHbIE CTalH.
VYrepoaucTsle MHCTpyMEHTalbHbIE cTaiu. HaraproBanHas cTaib.
JlucroBas cTans miis XonoaHOU mTaMoBku. OOpabaTpiBaeMOCTh
pe3aHrueM. ABTOMaTHbIE CTaJH.
Uyryn. [Iponecc rpaduruzamun. Ctpykrypa uyryHa. @opmser rpadura.
Crpykrypa u cBoiicTBa uyryHa. [I[pumecu B uyryne. Cepblii 1 OeIbIit
yyTryHbl. Beicokonpounblii uyryH. KoBkuii uyryH. JIerupoBaHHbIE UyTYHBI.

1.7.1. Tepmuueckas oopadorka crainu (A3: 2, CPC: 1)
Tun nexkuuu: HMHPOpMaOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus

Omucanne: [loHATHE O TepMHUECKOi 00paboTKe. Buapl TepMuyeckoit 00paboTKH.
[Tpuniuns! TepMuyeckoit 00padboTku. JluarpamMmma COCTOSIHUS.
IIpeBpamenus B cransax. [IpeBpalnenus B cTaiu Ipu Harpese.
IIpeBpamieHus B cranu npu oxJaxacHuu. lIpespalenus B 3akaJIeHHON
cranu npu Harpese. OO0pa3zoBaHue aycTeHUTA. POCT ayCTEeHUTHOTO 3epHa.
Pacnan aycrenura. MapreHCcUTHOE IpeBpanieHue. beHutHoe
[IpEeBpalICHUE.

1.7.2. OcHoBHbIEe BUbI TepMUUYeCcKOil 00padoTku ctaau (A3: 2, CPC: 1)

Tun nexkuuu: MHpOpMaoOHHAS JTEKIUSI
dopma opranuszanum: Jlexuus
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1.7.3.

1.8.1.

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

IloBepxHOCTHOE YyNIpOUHEeHHE CTAIAbHBIX W3aeanid (A3: 2, CPC: 1)

Tun nexkumu: HpopmanonHas JeKus

®opma opranuzanum: Jlexuus

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

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

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

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

[lItamnoBsie cTanu. TBepabie CIIIaBhl.

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

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

KoMmno3umonHubie MaTepHuaibl.

1.9.1. IIBerHsle MeTaabl U ciiaBbl. IlopomkoBbie matepuansl CACs1 nu CAllbl (A3: 4,
CPC: 0)
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

Ne Oo0beMm
/o Pa3nen aucuunanHbI 4acoB HanMeHoBaHUe NPAKTHYECKOTO 3AHATHUS
1|1.3.Kpucrammm3zauus 2 Kpucrannuzamus coneit METaioB
METAJIJIOB
2|1.4. Jedpopmarnus u 4 HcnbiTaHue MeTalioB Ha pacTsKEHHUE.
PEKpUCTAIIITU3AIIHS OrnpeneneHne XapakTEPUCTHK TPOYHOCTH H
IUIACTHYHOCTH B cooTBeTCcTBHH ¢ ['OCT
1497-84
3|1.4. Aedopmarius u 2 Meronbl onpeaeneHnue TBEpAOCTH METATIIOB U
PEKpUCTAIIITU3AIIHS cr1aBoB. McnibiTanust Ha TBEPIOCTD O
Poksemny. McnibiTanust Ha TBEPIOCTH O
bpunemo
Hroro: 8

3.4. Conep:xxaHue NPaKTHYECKUX 3AHATUI

1.3.1. Kpucramauszauus cojieit Merasios (A3: 2, CPC: 0)
®opma opranuzanuu: IIpakTruueckoe 3aHsaTHE

Onucanme: /3yuyeHue 00X 3aKOHOMEPHOCTEH IMpoLiecca KPUCTATU3ALUN
METaJJIOB M METAJUTMUECKHUX CIUIaBOB Ha MpUMepe mpoliecca
KpUCTAJTU3ALMU COJIeH U3 pacTBOPOB KaK MOJENH KPUCTAILTU3ALIUN
METaJJIOB.

1.4.1. MHcnbiTaHMe MeTAJUIOB Ha pacTsizkeHne. OnpeaesieHne XapaKTepUCTHK MPOYHOCTH
U macTuyHocTu B cooTtBeTcTBHU ¢ [OCT 1497-84 (A3: 4, CPC: 1)

®opma opranuzanuu: IIpakTuueckoe 3aHsATHE

Onucanue: l3ydenwne nporecca pacTsHKEHUST METAUTMYECKOTo 0Opasiia.
Ompenenenre OCHOBHBIX MEXaHUYECKHX XapaKTePUCTHUK MaTrepuara.
O3HaKOMIJICHHE ¢ HcObITarelIbHOU MamuHoi FP-100.

1.4.2. Mertoabl onpenejeHue TBEPAOCTH METAJJIOB M CILUIaBoB. UcnibITAHKMS HA TBEPAOCTH
no Poksesuty. UcnibiTanus Ha TBepaocTh o bpunemao (A3: 2, CPC: 1)

®opma opranuszanun: [Ipakrnueckoe 3ansTue

Omnucanne: M3yuuTh OCHOBHBIE CIIOCOOBI M3MEPEHUS TBEPIOCTH METAJIOB U CIIABOB
U IPUOOPECTH MPAKTHYECKUE HABBIKM paOOTHI C TBEPJOMEPAMHU.

3.5. JIaGopaTopHbie padoThI

Ne Oobem
n/m Pazgen nucuuninHbI 4acoB HauMeHoBaHue J1abopaTopHoii padoThI
1 |1.2.ATOMHO-KpHCTAJUIMYECKO 4 Makpo- 1 MUKPOCTPYKTYPHBIN aHAJIN3
€ CTPOEHME TBEP/BIX TEJ METANINYECKUX CIJIAaBOB
2|1.7.0CHOBBI TEXHOJIOTUU 4 Tepmuueckast 00paboTKa yIiIepoOaUCTHIX cTajel

TEPMUYECKOU U
XUMUKO-TEpPMUYECKON
00paboTKu cTamu

Hroro: 8
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3.6.Conep:xanue J1a00paTOPHBIX padoT

1.2.1. Makpo- 1 MUKPOCTPYKTYPHBIil aHAJIN3 MeTaNINYecKuX ciasoB (A3: 4, CPC: 0)
®opma opranm3anmuu: JlaGoparopHas padbota

IIpukpensennsie paiiabi: Maxkpo- ¥ MUKPOCTPYKTYPHBIN aHAJIN3 METAJUIMYECKUX
criaBoB.pdf

Onucanme: OCBOUTH METO/IBI MAKPOCKOIIMYECKOTO U MUKPOCKOITMYECKOTO aHAIN3a
P U3YYEHUU MAKpPO- U MUKPOCTPYKTYpbl. OCBOUTH paboTy Ha
MeTaiorpadu4eckoM MUKPOCKOTIE.

1.7.1. Tepmuueckas o0padoTka yriepoauctbix crajgeid (A3: 4, CPC: 0)
®opma opranmsanuu: JlaboparopHas pabora
Ipuxpenyennnbie gaiiapi: Tepmuueckas 06paboTKa yrepoaUCThIX cTanen.pdf

Onucanme: V3yuyeHue BIUSHUS TeMIEpaTypbl HarpeBa, CKOPOCTH OXJIAXKIECHUS IPU
3aKaJike U TeMIepaTypHO-BPEMEHHBIX PEKUMOB OTITyCKa Ha TBEPIOCTh
3aKaJIEHHBIX YIIIEPOAUCTHIX CTaJel, 03HAKOMJICHHE C Pa3InYHBIMU
BHJIaMH TEPMUYECKON 00pabOTKH - HOpMaTU3aIKEeH, 3aKaJTKON 1
OTITYCKOM YIJIEPOJIMCTBIX CTaJIeH, OIpe/ie]IeHHe ONTUMAaIbHOM
TeMIepaTyphl 3aKajaku yriepoaucToix craneit CT45 u V12.

3.7. KypcoBbie paGoThl M MPOEKTHI M0 IUCHUIIINHE

3.8. IIpome:kyTOuHasA aTTECTAIIUSA
1. 3auer (4 cemecTp)
Ipuxpensennble gaiiani: 3auder (4 cemectp).pdf

4. MTEPEYEHDb YYEBHO-METOJNYECKOTO OBECIIEYEHUS
JUUISI CAMOCTOSITEJIBHOM PABOTBI OBYUYAIOIIUXCS 1O
JTUCHMUIIIAHE

C.C. Ilumenos, I1.A. HectepoB. MnnuipoBanue KpucTamiorpaduueckux mIoCKOCTeH U
Hamnpasienuil. M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hectepos. Juarpammsl coctosausi. M., MATU, 2014 r.

C.C. Ilumenos, I1.A. Hectepos. BeiOop marepuana u ynpouHstomieid 00paboTKu 1eTaieil MaliiH
u uHctpymenrta. M., MATH, 2014 .

1. OcHOBHas ¥ JOMOJHUTEIbHAS TUTEPATYpa MO AUCIUTIINHE

2. Pecypchl nHGOpMaIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT».
3. Pecypcel HayuHO-TexHUYEeCKON OubmmoTexku MAM.

4. ndopManinoHHbIE CTEH/IBI Kaephl.

BOI’lpOCbl O CAMOCHMOAMENbHOUL paﬁombl no memam:

Ne Paszpen aucuuninHbl Bonpocs! 1J1s1 caMOCTOSITEILHON PadoThI
1 |BBenenue HazoBuTe BemecTBa, He SBIISIONTAECS, Ha Banr B3,
MarepuaiaMH.
2 |BBenenue [IpenMeToM KakuUX €CTECTBEHHBIX HAYK SIBISIETCS
M3YUYEHHE B3aMMOCBSI3H CTPYKTYPhI U CBOMCTB BEIIECTB?
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3 |Beenenue [IpuBenuTe mpuMepbl 3aBUCUMOCTH CTPYKTYPbI WU
CBOMCTB MaTepHajoB OT TEXHOJIOTHH UX MOTYUYCHHUS.

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

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

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

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

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

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

CTpOEHHUE TBEPABIX TEJ
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ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

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

25

ATOMHO-KPUCTAJITUYECKOE
CTpOEHUE TBEPABIX TEJ

[To kakuM TpU3HAKAM Teja JEISATCS Ha KPUCTAUINIESCKHIE
1 amopQHbIE?

26

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

UTO Ha3bIBAETCS AIIEMEHTAPHOU KPUCTAIITNYECKON
peLIeTKOM?

27

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

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

28

ATOMHO-KPUCTAJITNYECKOE
CTpOEHHUE TBEPABIX TEJ

Kaxk onpenensitorcsi HHAEKCHI INIOCKOCTER U
HarpaBJICHUI?

29

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

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

30

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Yro Takoe moaumopduzm?

31

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

VKaKUTE OCHOBHEIC BHUJIbI HCCOBCPIICHCTB
KPHUCTAININYCCKOT'O CTPOCHHUS.

32

ATOMHO-KPUCTAJITNYECKOE
CTpOEHHUE TBEPABIX TEJ

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

33

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

Yro mpencTaBisioT co0oi KOHTYp U BekTop broprepca?

34

ATOMHO-KPUCTAJITNYECKOE
CTpOEHHUE TBEPABIX TEJ

KaxkoBbI ycii0BHSI BOSHUKHOBEHHUS TUCIOKAIIUNA?

35

ATOMHO-KPUCTAJITUYECKOE
CTpOEHHUE TBEPABIX TEJ

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

36

Kpncmnnmaum METAJIJIOB

Kakum 00pa3oM MOKHO YMEHBIIUTH TEMIIEPATyPHBIN
rucrepesuc?

37

Kpncmnnmaum METAJIJIOB

Bynet nmu kpucTaimm3oBaThCs paciuiaB uacaabHO YUCTOTO
MeTamia’?

38

Kpncmnnmaum METAJIJIOB

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

39

Kpncmnnmaum METAJIJIOB

B dyem npuunHa «OJTOBIHHON YyMbI»?

40

Kpncmnnmaum METAJIJIOB

Ormummre 0COOEHHOCTH KUIKOIO0 COCTOSIHUSA MeTaia?

41

Kpncmnnmaum METAJIJIOB

B yem cocToaT TepMoMHAMUYECKUE YCIOBHSI TPOLIECCOB
IUTaBJICHUS ¥ KPUCTAJUIU3AIMA METaJIOB?

42

Kpncmnnmaum METAJIJIOB

Kakue nmapameTpsl XapaKTepu3yrOT KOJTNYECTBEHHbIE
3aKOHOMEPHOCTH MpOoIecca KPpUCTAIIIH3ALUH?

43

Kpncmnnmaum METAJIJIOB

Uto Ha3bIBa€TCS CAaMOMPOU3BOJIBHON KpUCTAIM3ALINE?

44

Kpncmnnmaum METAJIJIOB

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

45

Kpncmnnmaum METAJIJIOB

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

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

47

Kpncmnnmaum METAJIJIOB

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

48

Kpncmnnmaum METAJIJIOB

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

49

Kpncmnnmaum METAJIJIOB

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

50

Kpncmnnmaum METAJIJIOB

Yro Ha3zbiBaeTCAd MOIUGUIIUPOBAHUE U JIJISI YETO OHO
MpUMEHSIETCS?

51

Kpncmnnmaum METAJIJIOB

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

52

Kpncmnnmaum METAJIJIOB

OnuimuTe ASHAPUTHBIN CIOCO0 KPUCTAITU3AINHA U €T0
MIPUYUHBI?

53

Kpncmnnmaum METAJIJIOB

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

54

Kpncmnnmaum METAJIJIOB

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

55

Kpncmnnmaum METAJIJIOB

KaxoBbI 1eheKThl METAUTMUECKOTO CITUTKA?

56

Hedopmarius u
PEKPUCTAITH3AIHS

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

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

pEeKpHUCTAIIIN3ALUS

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

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

pEeKpHUCTAIIN3ALUS KOPPO3HOHHOE MOBPEKICHIE MaTepUaIoB?

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

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

SIBIISTFOTCSI IPETIITCTBUEM JIJIST ABUKCHUS JUCIIOKAITHIA?
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Hedopmarius u
PEKPUCTAITH3AIHS

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

86

Hedopmarius u

Kak m3mensiercs ATOMHO-KPHUCTAJNIMYCCKOC CTPOCHHC,

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

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

pEeKpHUCTAIIIN3ALUS

XOJIOHOIe(hOPMUPOBAHHOTO METAJLIA TIOCTIE
PEKPHUCTAILTU3AIMOHHOTO OTKUTA?

92

Hedopmarius u
PEKpUCTAIITH3AIHS

UYro HazpIBaeTCs ropsueit aedopmanmeii?

93

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

94

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

95

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

96

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

97

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B ueMm paznudmne MexaHU3MOB 3BTEKTHYECKOTO U
3BTEKTOMIHOTO MPEBPALLICHHI?

98

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

99

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoB npuHIUN MOCTPOCHUS JUArpaMM COCTOSTHUS
TPEXKOMITIOHEHTHBIX CILIaBOB?

100

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Yro HazpiBaeTcs Ga3zoit, KOMIIOHEHTOM, CTEIIEHBIO
CBOOOIBI, CHCTEMOM ?

101

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

102

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

103

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue ycrnoBus HEOOXOAMMBI JIJIS1 TOTO, YTOOBI
KOMITOHEHTBI 00pa30Bajii TBEPbIC PACTBOPHI 3aMEIICHHUS,
BHC/IPCHUS, BEIYUTAHUS?
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104

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

105

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

106

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakue cymecTBytoT METOIbI IOCTPOCHHUSI TUarpaMm
COCTOSIHUS?

107

JlnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B yewm 3akitouaroTcs S3BTEKTHUECKOE, TIEPUTEKTHUECKOE,
MOHOTEKTHYECKOE MpeBpalieHus?

108

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B 4yem cocTodT 3BTEKTOMAHOE U EPUTEKTOUTHOE
MpeBpaleHus?

109

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

110

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

111

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Jnst yero npuMeHsieTcs mpaBUiIoO pbiyara?

112

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kakas cBsI3b CyIIeCTBYET MEXTY BUIOM JTHATrPAMMBI
COCTOSIHMS Y CBOMCTBAaMHU CILIABOB?

113

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

114

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Kak onpenensieTcss XUMUYECKUN COCTaB TPOMHBIX
CILIaBOB?

115

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

PacckaxuTe npaBuio pbyara v MpaBuiIo IIEHTa TAKECTH
B TPOMHOU CHCTEME.

116

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B yewm 3akitouaeTcs 3aKOH O COMPHUKACAIOIINXCS
MPOCTPAHCTBAX COCTOSIHUSA?

117

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

Yro norumaetcs mox Audy3uoHHBIM 1
6e31nbhy3nOHHBIM MEXaHU3MaMHU KPUCTAIUTH3aun?

118

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

B kpucramnax kakux (a3 BO3MOKHO 0Opa3oBaHue
BHYTPUKPHUCTAITAYECKOM JIMKBALIU?

119

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

120

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

121

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

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

122

JnarpaMMbl COCTOSIHUS
METaNINYECKUX CUCTEM

KakoBbl 0COOEHHOCTH MapTEHCUTHOTO MPEBPAIICHUS B
ciuiaBax?

123

Kenes3o u ero ciiaBel

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

124

Kenes3o u ero ciiaBel

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

125

Kenes3o u ero ciiaBel

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

Kenes3o u ero ciiaBel

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

127

Kenes3o u ero ciiaBel

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

128

Kenes3o u ero ciiaBel

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

129

Kenes3o u ero ciiaBel

Kak Br1 npencrapmnsiere cede mporiece crapeHus cranu?

130

Kenes3o u ero ciiaBel

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

131

Kenes3o u ero ciiaBel

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

132

Kenes3o u ero ciiaBel

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

133

Kenes3o u ero ciiaBel

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

134

Kenes3o u ero ciiaBel

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

135

Kenes3o u ero ciiaBel

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

136

Kenes3o 1 ero ciiaBel

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

137

Kenes3o u ero ciiaBel

Kakue ayryHsl 0071a1a10T HAMTYYIITUMH JIMTCHHBIMA
cBOMicTBaMU?

138

Kenes3o u ero ciiaBel

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

139

Kenes3o 1 ero ciiaBel

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

140

Kenes3o u ero ciiaBel

Kak paznuuarorcs nmo CTpykrype cTajiv U YyTyHbI?

141

Kenes3o u ero ciiaBel

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

142

Kenes3o u ero ciiaBel

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

143

Kenes3o u ero ciiaBel

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

144

Kenes3o u ero ciiaBel

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

145

Kenes3o u ero ciiaBel

UTo Ha3bIBa€TCS MEPETPEBOM U TIEPEKOTOM?

146

Kenes3o u ero ciiaBel

KakoBbl 0cOOEHHOCTH MPEBpALCHHSI TEPEOXIIAXKACHHOTO
ayCTEHHTA NP HETIPEPHIBHOM OXJIaKICHUH?
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147

Kenes3o u ero ciiaBel

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

148

Kenes3o u ero ciiaBel

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

149

OCHOBBI TEXHOJIOTHHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayIn

Ha3zoBure TexHonmornyeckue (hakroppl, KOTOPHIEC BIHSIOT
Ha IPoIIecc TepMOOOPaOdOTKH.

150

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

151

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

152

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

153

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayn

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

154

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

155

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

156

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

YerpaHsieTcs i IPY OTXKUTE JIMKBAIUS PUMECEH?

157

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

MOKHO T HOpMaJIU3aIUIo CTajlel MPUMEHSITh BMECTO
3aKaTKu?

158

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

159

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

161

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

MO:KHO JIM UCKYCCTBEHHOE CTapEHUE CUUTATh BUIOM
oTmycka?

162

OCHOBBI TEXHOJIOTHHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

163

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

164

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayn

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

165

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOM
00paboTKH cTayn

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

166

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Yewm ommmuaercs nud@py3noHHOE XpOMUPOBAHHUE OT
rajabBaHUYECKOTO?

167

OCHOBBI TEXHOJIOTMT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

168

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kak BnusitoT jierupytoniye 31eMeHThl Ha
MPOKAJIMBAEMOCTh CTaIN?

169

OCHOBBI TEXHOJIOTHT
TEPMHUUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

170

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

Kakue cymiecTByoT pa3HOBUAHOCTH OTXKHUTA U JJISl YETO
OHU TIPUMEHSIOTCS?

171

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

172

OCHOBBI TEXHOJIOTHT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

OCHOBBI TEXHOJIOTT
TEPMHUYECKON 1
XUMHKO-TEPMHUYECKOI
00paboTKH cTayIn

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

174

JlernpoBaHHbIE CTAIHN U
CILIaBbI

KakoBbI NpyHIIUITBI MAPKUPOBKH CTaIEH?

175

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kakue coBpeMeHHbIE TEXHOJIOTHUU MOTYy4YEeHUs cTasieil Bol
3Haere?

176

JlernpoBaHHbIE CTAIHN U
CILTIaBbI

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

177

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

178

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

179

JlernpoBaHHbIE CTAIHN U
CILTIaBbI

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

180

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

181

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Yto He0OX0MUMO TIPEATIPUHSATD JIJIs1 TOBBIIICHUS
W3HOCOCTOMKOCTH CTAJILHBIX IeTajieh?

182

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

183

JlernpoBaHHbIE CTAIHN U
CILIaBbI

KaxoBbI kpuTepun BRIOOpa CTaJICH SISl M3TOTOBJICHHUS
PEXyIIEro MHCTpyMeHTa?

184

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

185

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak B Mapke OBICTPOPEKYIIEH CTalld yKa3bhIBAIOT
coJiepKaHue JIETUPYIOIINX 3JIEMEHTOB?

186

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kaxoii ierupytoiuii 37€eMeHT OpUAAET BEICOKYIO
HU3HOCOCTOHKOCTBH OBICTPOPEIKYIIINM CTAJISIM?

187

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

188

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

189

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

190

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

191

JlernpoBaHHbIE CTAIHN U
CILIaBbI

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

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak knmaccuunupyroTces JerupoBaHHbIE CTaTH?

193

JlernpoBaHHbIE CTAIHN U
CILIaBbI

Kak BnusitoT Ierupyroiye 31eMeHThl Ha
MPOKAJIMBAEMOCTh CTaIN?

194

HBeTHBIe METAJJIbI U CITJIaBbI

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

195

HBeTHBIe METAJJIbI U CITJIaBbI

Bo3MoxHO 11 MeXaHUYECKOe N3MENBbYEHNE TBEPIBIX Tell
JI0 aTOMApHOTO YPOBHS?

196

HBeTHBIe METAJJIBbI U CITJIaBbI

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

197

HBeTHBIe METAJJIbI U CITJIaBbI

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

198

HBeTHBIe METAJJIbI U CITJIaBbI

Kakum MeTonoM monyyaroT ATMHHOMEPHbBIE U3AeNus U3
MOPOIIKOBBIX MAaTepraioB?

199

HBeTHBIe METAJJIbI U CITJIaBbI

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

200

HBeTHBIe METAJJIbI U CITJIaBbI

HazoBute xapakrepHbie 0071acTH MPUMEHEHUS
CIICUEHHBIX MaTepHaJioB.

201

HBeTHBIe METAJJIbI U CITJIaBbI

Kax BrI o1ieHMBaeTe nepcneKTUBBI pa3BUTHUSA
MOPOIIKOBOM METAJUTYPTriy B MAITUHOCTPOCHUU ?

202

HBeTHBIe METAJJIbI U CITJIaBbI

HazoBuTe npupoaHbie HCTOUHUKHU CHIPbS AJIs MOTyUEHUs
ATIOMUHMUSL.

203

HBeTHBIe METAJJIbI U CITJIaBbI

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

204

HBeTHBIe METAJJIbI U CITJIaBbI

B dyem npudmrHa BBICOKON KOPPO3UOHHOM CTOMKOCTH
aTIOMUHUA?

205

HBeTHBIe METAJJIbI U CITJIaBbI

Kaxkumu MeTogamMu MOBBIIAIOT IDIACTHYHOCTD
ATIOMHAHUS ?

206

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbI MeXaHU3MBI YITPOYHEHHSI CTUTABOB AJTFOMUHHS
TePMUYECKON 00pabOTKOH?

207

HBeTHBIe METAJJIbI U CITJIaBbI

[ToueMy CHITYMHUHBI OTIIMYAFOTCSI XOPOITUMH JTUTHEBHIMHU
cBOMicTBaMH?

208

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy antoMuHUEBbIE aHTUGPUKIIMOHHBIE CIIJIABBI
MPEINOYTUTEIbHEE HCIIOIb30BATh B BUE MOKPHITUN?

209

HBeTHBIe METAJJIbI U CITJIaBbI

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

210

HBeTHBIe METAJJIbI U CITJIaBbI

HazoBute Hanbonee pacripocTpaHeHHBIC MAPKH JIATYHEH.

211

HBeTHBIe METAJJIbI U CITJIaBbI

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

212

HBeTHBIe METAJJIBbI U CITJIaBbI

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

HBeTHBIe METAJJIbI U CITJIaBbI

Kak M0KHO TTOBBICHTH 00pabaThIBAEMOCThH MEIHN
PEXKYIITIM HHCTPYMEHTOM?

214

HBeTHBIe METAJJIbI U CITJIaBbI

Kaxue mapku 6pon3 Bam uzBecTHbI?

215

HBeTHBIe METAJJIbI U CITJIaBbI

KakoB nmpuHUIHI MapKUPOBKU METHBIX CIIJIaBOB?

216

HBeTHBIe METAJJIBbI U CITJIaBbI

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

217

HBeTHBIe METAJJIBbI U CITJIaBbI

Kakue TyromnnaBkue MeTaIbl UCIIONB3YIOT IS
MOJTyYEHHS TETTEPOB?

218

HBeTHBIe METAJJIbI U CITJIaBbI

Kak cBoiicTBa TUTaHa 3aBUCAT OT COJIECPKAHUS B HEM
puMeceit?

219

HBeTHBIe METAJJIbI U CITJIaBbI

[Touemy B cocTaBe ciiaBa MarHui TepsET CBOU
nupodopHbIE CBOMCTBA?

220

HBeTHBIe METAJJIbI U CITJIaBbI

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

221

HBeTHBIe METAJJIbI U CITJIaBbI

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

222

HBeTHBIe METAJJIbI U CITJIaBbI

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

223

HBeTHBIe METAJJIbI U CITJIaBbI

KakoBbI OCHOBHBIE TOCTOMHCTBA OEPUILITUS KaK
KOHCTPYKIIMOHHOTO MaTtepuana?

3aoanus 013 camocmoamenvHoil padbomot 0OyuaOWUXCcaA:

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

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

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

JI1 o1leHMBaHMsI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN
00y4JaroIINXCs UCIIOB3YIOTCS clenyromue kputepun mo 100-6amibHOiM mKane:

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

3. OGocHoBaHue crioco0a pemieHus mpooJIeMbl;

4. JleMoHcTparus criocoba penieHus: mpooIeMBbl.

O1ieHUBaHME OCYIIECTBIAETCS MO CIEAYIONIEH IIKAJIE:

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

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

00yJaromuiicss He MOXET CHOPMYIUPOBATH MPOOIEMY,

menee 30 MIPEICTABICHHYIO B 3aJJaHUHU

oOyJarommuiicss GopMyIupyeT MOCTABICHHYIO 3a/1a4y, Y HETO

c(hOpMHUPOBAHBI N30JIMPOBAHHBIC 3HAHUS M YMEHUS, OTHAKO
OTCYTCTBYIOT HHTETPHPOBAaHHBIC TIOHSATHS U HABBIKH, B

pe3ynbTare Yero JOIMyIIeHbl ONTMOKY B PEIICHUH U 3aJJaHHe

31-50 HE BBITOJIHEHO

3aJJaHUE BBIITOJIHEHO, O0YJAIONUICS MPUMEHSET 3HAHUS
JUTS PEIICHHUS TTOCTABICHHOM MPOOJIEMBI, OTHAKO HE
c(hOpMHUPOBaHbI KOMIICTCHIINH, BCJICJCTBUE YETO
00yYarONIHICS HCITBITHIBACT 3aTPYAHCHHS B IEMOHCTPAITUN
51-80 CIOCO0O0B peIICHUS 3a1a9n

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

81-100 BOIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MTO3BOJISIFOIIME OIICHUTD PE3y/IbTaThl 00yUSHUS, BKITFOUAIOT B
ceos:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.

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

Jrtansl popMHUPOBAHMA

N Hugp Komnerenuus KOMIIETCHIUH
1| AITK-3 Croco0eH HCToIh30BaTh 2. Tepmuaeckast oOpaboTka
COBpPEMEHHBIEC TEXHOJIOTHH B YIIIEPOAVCTHIX CTaNEH.

pa3paboTKe MPOEKTOB M MPOTPaMM
Pa3BUTHS OpPTaHU3AIHNN
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KoMmmuiekT THMOBBIX MHANBUIYAJIbHBIX 3adaHUI

N Pazgen pucuuniaunbl | O0bem, yacoB HaumeHOBaHMe THIIOBOIO 3a1aHUS
1 | ATOMHO-KpHUCTAIIITNYECK 8 WHauiupoBanue KpucTaiorpa@uueckux
0€ CTPOEHHUE TBEPJIBIX MJIOCKOCTEW M HampaBiIeHUN
Ten
2 | AnarpaMMbl COCTOSTHUS 8 JlnarpaMmbl COCTOSIHUSI IBOMHBIX CILJIaBOB

MCTAJINIMYCCKUX CHCTEM

3 |JlerupoBaHHBIC CTATTH U 16 Bri6op MaTepraia 1o TpeOyesIM CBOWCTBAM
CIIaBBI
Hroro: 32

Conep:kaHue TUIIOBBIX 3aJaHUI
1.2.1. HuaunupoBanMe KpucTaaIorpaguyecKux miockocre u Hanpasjaenuil (CPC: 8)

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

Tun: Jlomaninee 3aganue

Ipukpensiennbie pailjabi:
WuaniupoBanye KpucTamiorpaguyeckux mIockocTei n HarpasaeHui. pdf

1.5.1. ImarpamMmbl cocTOsiHUA ABOHHBIX ciiiaBoB (CPC: 8)

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

Tun: Jlomaninee 3aganue

Ipukpensiennbie paiijabi:
JlnarpaMMbl COCTOSIHUS IBOMHBIX CITIaBOB.pdf

1.8.1. Bsi0op MmaTtepuana mno TpedyeniM cBoiictBam (CPC: 16)
Temaruka: BriGop marepuana mno tpeOyebiM cBoiicTBaM. Pabora co cipaBOYHUKMU
Tumn: JlomaliHee 3agaHue

IIpukpeniienHsble ¢aiJibl:
Br16op matepuana mo TpeOyebiM cBoiicTBaM.pdf

Bonpockl K IPOMeKYTOYHON aTTeCTAallMKU
"MarepuanoseneHue”
1. 3auert (4 cemecTp)
Ipuxpemiennsie paiiabr:  3auer (4 cemectp).pdf
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6. IEPEYEHHb OCHOBHOM U JONOJTHUTEJIBHON YYEBHON
JINTEPATYPBI, HEOBXOJIVMOM JUIsI OCBOEHUSA
NTUCLUIIINHBI

a) Ocnoenas numepamypa:

* 1. JlykpsHuyk, A. B. TexHOMOrusi KOHCTPYKIIMOHHBIX MaTepUaoB : yueOHoe ocodue
/ A. B. JlykpsiHuyk. — Xabaposck : JIBI'VIIC, 2020. — 192 c.

Pexxum noctyna: https://e.lanbook.com/book/179429

2. MarepuanoBeieHUue U TEXHOJIOTUH KOHCTPYKIIMOHHBIX MarepuaioB : yueOHuk / O. A.
Macanckuii, B. C. KazakoB, A. M. TokmuH [u 1p.]. — Kpacnosipck : COY, 2019. — 336
C.
Pexxum noctyna: https://e.lanbook.com/book/157550

3. Tepemmna, H. I1. MarepuanoBeaeHue, SKCiepTH3a U CTaHAApTH3AIMS | yueOHOoe
nocobue / H. I1. Tepemuna, U. A. PaxumsnoBa. — Mocksa : PYT (MUUT), 2020. —
86 c.

Pexxum noctyna: https://e.lanbook.com/book/175871

4. MarepuanoBenenue : yueonuk / O. A. Macanckuii, A. A. Koanesa, T. P.
l'unemanmuna [u ap.]. — Kpacnosipek : COY, 2020. — 300 c.

Pexxum noctyna: https://e.lanbook.com/book/181640

JIumepamypa u3 31eKmpoHHO20 Kamanoza:

» T'aBpumok B.C., l'onsuoB B.A., Mationun B.M., Coxkonos B.C., Coxonosa H.X.,
®etucos I'I1. MarepuanoBezieHrEe ¥ TEXHOJIOTHS MaTepHaIOB YUeOHHK [T OaKalaBpOB
: yUeOHUK U1 By30B 10 MAlIMHOCTPOUT. crell.. FOpait, 2015. - 767 c.

0) /lononnumensnan 1umepamypa:

* 1. MarepuanoBeneHnre U TexHoiaorus Matepraion: Yueonuk / [.I1. ®erucos, O.A.
lapudynnun. - M.: HUL] UTHOPA-M, 2014. - 397 c.: 60x90 1/16. - (Briciiee
obOpazoBanue: bakanaBpuar). (meperuier) ISBN 978-5-16-006899-2, 200 »xk3.
DIEKTPOHHBIN PECYpC; PEKUM TOCTyIa
http://znanium.com/bookread2.php?book=413166

2. OcHoBBI coBpemMeHHOT0 MarepuaioBeneaus: Yueonuk / O.C.Cupotkun - M.: HULL
NH®PA-M, 2015. - 364 c.: 60x90 1/16. - (Beiciiee oOpa3oBanue: bakanaBpuar)
(ITeperutér) ISBN 978-5-16-009335-2, 500 3K3. DIEKTPOHHBIA PECypcC; PEKUM JOCTYIIa
http://znanium.com/bookread2.php?book=432594

3. MarepuanioBefieHue B MalltuHOCTpoeHUH: yueoHoe nmocobue / B.I1. Imutpenko, H.b.
Manyiinosa. - M.: HUL] UHOPA-M, 2016. - 432 c.: 60x90 1/16. - (Bricuiee
obpazoBanue: bakanaspuar (MATHN)) (Ilepennér 7b11) ISBN 978-5-16-010712-7
DIEKTPOHHBIN PECYpC; PEKUM TOCTyIa
http://znanium.com/bookread2.php?book=501197

4. MarepuanoBe/IcHHe U TEXHOJIOTHS MaTEePHAIIOB [ DIEKTPOHHBINA pecypc]: yaeOHHK
JUTsi 6aKamaBpoB By30B 10 MamuHoCTpouT crell. / [.I1. detucos [u ap.]; mox pexn.
I'I1.®etucosa; MAU (Ham. ucnen. yu-t1). - 3. 7-e, nepepad. u 101.-DJIEKTPOH.
TekcToBbIe U Tpad. aaH. - M.: KOpaiit, 2015. - 1 anexrpos. ont. auck (CD-R). -
(bakanaBp:bazoBeiit kypc) (DnekTpoHHbIe KHUTH H3a-Ba "FOpaiT"). - DIeKTpOHHBIHA
AHAJIOT MEYAaTHOIrO U3AaHus. - 3arl. ¢ TUTYI. 3kpaHa. - ISBN 978-5-9916-3327-7.
DIEKTPOHHBIN peCypC; PEKUM I0CTyIa
http://elibrary.mai.ru/MegaPro/Download/ToView/993
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7. MIEPEYEHDL PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOI CETH
«MHTEPHET», HEOBXOJIUMBIX J1J151 OCBOEHUS
JUCHUIIIAHBI

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

HaumeHnoBaHue pecypca | HNHTEepHET-CCHIIIKA HA pecypce

"ZNANIUM.COM"

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

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

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

00O "NU3nareancTBo Jlanp"

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

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

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

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

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

000 "DuexTponnoe W31aTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC http://biblio-online.ru,
"Jlerennapubie KHUTH" https://biblio-

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

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

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

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

https://urait.ru/

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

Horosop Ne 5537 ot 25.11.2022 OOO "2nexTpoHHOE
n3narenscTBo JOPAUT" noiga CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHM

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

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

dueKkTpoHHasi Onbamnorexka Koncopunyma apoxkocmMuueckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

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

Cornamenue ot «03»09.2012 r. 6eccpouHo

buoaunorexka POOU

bubnuoreka POOU

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

Ennnoe okHO 10cTyna Kk o0pa3oBare/ibHbIM pecypcam

Ennnoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM

|http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

|http://p01pred.c0m

000 "PYHOB"

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

http://elibrary.ru

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

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

00O "HannonanbHblii nugposoii pecypc "Pykont"

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

http://text.rucont.ru/

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

https://text.rucont.ru/

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

https://text.rucont.ru/

Bepcusa: AAAAAAeMUeE Kopg: 000228881



oI'BY "PI'B"

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

HIT HOUKOH

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

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

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

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

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

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

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

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

MathSciNet American Mathematical Society- https://www.ams.org/home/page
https://www.ams.org/home/page
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Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

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

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

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

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

Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

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

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

Springer Nature:

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

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

Begell House Inc.

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

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

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

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

1. baza gannbix Academic Search Premier

2. baza mausbpix eBook Academic Collection

3. eBook EngineeringCore Collection

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

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

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

https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

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

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

https://link.springer.com

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

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

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

https://www.orbit.com/

https://journals.sagepub.com/

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

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

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

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

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

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

Jlekuuu:

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

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

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

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

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

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

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

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

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

- 0 4é™m 3TOT maparpad?

- KaKue HOBBIE MOHATHUS BBEICHDI, KAKOB UX CMBICI?

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

ITonroroBka K 3a4€TaM U SK3aMEHaM:

[Ipu moaroToBke K 3a4€Ty MO JUCHUILIMHE 00ydaromuiics mpopadaTbiBaeT CoAepKaHe
JIEKUMH TI0 CBOEMY KOHCIIEKTY U 110 pEeKOMEHJOBaHHbIM yueOHukaM. Ha kaxplil Borpoc,
oOyyaromuiicst oM KeH Hamucarh IIaH OTBETa, KPAaTKO NePEeuUCIUTh U 3alIOMHUTh OCHOBHbBIE
¢akTbl, monoxkeHus. Ha sTamne nmoaroToBku K 3a4eTy oOy4arouiuiicst cucreMaTu3upyeT u
UHTETPUpPYET UH(OPMALIMIO, OTHOCSIIYIOCS K Pa3HBIM pas/iesiaM JeKIIMOHHOTO MaTepuara,
Jy4Ille MOHUMAET B3aUMOCBSI3b PA3INYHBIX (PAKTOB U MOJOKEHUNM JTUCIUILTNHBL, BOCIIOIHSIET
po0Oesbl B CBOMX 3HAHMSIX.
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Metoauuecknue peKOMEHIAUH K 3aJaHHSIM:
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. IEPEYUEHb NH®OPMAIINOHHBIX TEXHOJIOFHﬁ,
HNCHOJIB3YEMBIX ITPU OCYHIECTBJIEHUN
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCIHHUIIJIMHE
JlucuuIuinHa OpenHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOH TEXHKH, PECypCOB
nH(pOpMAITMOHHO-TEJIEKOMMYHHUKAITMOHHON ceTh "MHTepHeT", anekTponHoi oubamnoreku MAU
JUTsI TIOUCKa, cOopa, XpaHeHus, 00pabOTKH | MpeACTaBICHUS HHDOPMAITHH.

Ilpozpammnoe ooecneuenue, Hnmepnem-pecypcol, 31eKmpoHHble OUOTUOMEYHbIE CUCEMDbL:
Microsoft Windows, Microsoft Office, Kaspersky Security

10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUIIIAHBI

CTOJ ;
CTYII ;

ITapra cTtynenuyeckas 3-x MeCTHasl;

ITapra cTyneHuyeckas 2-x MECTHas;

DKpaH HaCTEHHBII POEKTOPHBII;

Crammonapuslii mpoekrop ViewSonik PJD 6553W
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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 HampasieHuto noarotoBku 38.03.02 "Menemxkment". Jucuumninna
peanuzyeTcst Ha "MOCKOBCKOTO aBUALIMOHHBIM MHCTUTYT (HAIIMOHAJIBHBIN UCCIIEI0BATEIbCKUN
yHHuBepcuTeT)" kadenpoil (kapenpamn) .

JlucuuiuinHa HaresieHa Ha opMHpoBaHue cienyromux komnerenuii: JAITK-3.

ConeprxaHnue JUCHUIUTMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C: U3yUYEHHUEM OCHOB
CO3/IaHMS U TEXHOJIOTMYECKUMH CBOMCTBAMH METANIMUECKX MAaT€pPUAIOB

[IpenogaBanue AUCHUILTUHBI TPEyCMAaTPUBACT CIIEAYIOIIHE (POPMBI OpraHU3aluN
yuaebHoro nporecca: Jlekmus, [Ipakruueckoe 3anarue, JlaboparopHas pabora.

[IporpamMmmMoit AUCIUIUIMHBI TPEAYCMOTPEHBI CAEAYIONINE BUIBI KOHTPOJIS: MPOMEKYTOUHAS
arrectanus B popme 3ader (4 cemectp).

OOm1ast TpyI0€MKOCTh OCBOSHUSI TUCIUIUTMHBI COCTABISAET 2 3a4ETHBIX SUHMULL, 72 4acoB.
[TporpaMMo¥t TUCHUTUTHHBI TPEAYCMOTPEHBI JeKIIMOHHbIE (18 yacoB), mpakTuyeckue (8 4acos),
naboparopHsbie (8 yacoB) 3aHATHS U (38 4aCOB) CAMOCTOSITEIILHON paOOTHI CTY/ICHTA.
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