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Yacrs 1. OCHOBHAS IPOT'PAMMA

1. Buabl cBsi3H B TBepAbIX TeJIaX. JJIeKTPOHHOE CTPOeHHe MeTa/lJI0B
OcHOBHbBIE THIBI CBSI3U aTOMOB B TBEpABIX Tenax. MeTamnndeckas CBS3b. JIEK-
TPOHHOE CTpOeHHEe U (u3MUecKre cBoWcTBa MeTauioB. [ToBepxHocTh Pepmu 1
30HbI bpunntosna.

2. Teepablie pacTBOpPbI

TBepable pacTBOpBl 3aMelIeHHs, BHEAPEHHUS W BBIYUTAHHS. YIOPSIJAOYEHHbBIE

TBepAble pacTBOpbl. [IpoMexyTouHble ¢a3zbl BHeApeHHs. CBEpXCTPYKTYPHI.
3. ®a3pl. AuarpaMmMbl COCTOSIHHSA

[IpaBuiio ¢az. JlnarpaMmMbl COCTOSIHUSL IBOWHBIX M TPOHHBIX CHCTEM C HENpepbIB-
HBIM PSIIOM TBEPJAbIX PacTBOPOB, C 3BTEKTHYECKHMH, NEPUTEKTUYECKUMH U MOHOTEK-
THYE€CKMMH PAaBHOBECHUSIMHU, C KOHTPY?HTHO U HHKOHTPYIHTHO IIaBALLMMHCS IIPOMEKY-
TOYHBIMH (azaMu, ¢ MOJTUMOP(PHU3MOM KOMIOHEHTOB. OTKIOHEHHUS OT PaBHOBECHS IIPH
KPUCTAJUTH3AlIMY CIJIABOB B CUCTEMAX pa3HOro THIIA.

4. Kpucraaanuyeckoe CTpoeHHe METAJLJIOB

OCHOBHBIE THITBl KPUCTANTHYECKHX PELIeTOK. DieMeHTapHble syeiiku. MHaeKkchl
HaIpaBJIeHHH U IUIOCKOCTEH B KPUCTAJUINUECKON pelleTke. AHU30TPOIIHS CBOMCTB KpH-
CTaJlJIOB.

5. JlepeKTbl KPHCTAIHYECKOI0 CTPOEHHS

Tunel neeKTOB KpUCTAIMUECKoro cTpoeHus. TodeuHsle aedexTsl. Jlucioka-
uun. ledextsl ynakoBku. Bexrop broprepca. ITnotHocTs qucinokaiuii. CkolbxeHUe U
nepernos3aHue AMCIOKaUWid. 3apokIeHHe M pa3MHOXEHHME IMCJIOKAlMH, HCTOYHHK
®panka-Puna. Cuna [aitepica-Habappo. B3aumoneiicTBue aucnokanui Mexmay coboi
¢ mpuMecHbIMU atoMamu. ATmocdeps! Kotpema, Cayka, Cysyku. [lucioKalHOHHbIE
CETKH W MaJIOYIJIOBbI€ rpaHULbl. THUIBI FpaHULl 3epeH (HaK/IOHA, Kpy4YeHHs, CMEIIaHHO-
ro Tumna). BeicokoyriioBbie rpaHulibl. MUrpamus rpaHull ¥ 3epHOrpaHHYHOE MPOCKab-
spiBanme. J[BoiiHuku. Kpucrannorpadus u MexaHu3M Ae(pOopMaLHOHHOIO JBOMHHUKOBA-
HUS.

6. ®azoBble H CTPYKTYPHbIE NPEeBPallleHHs B META/LJIAX H CIUIaBaX B TBEPAOM
COCTOSIHHH

Mexanu3Mpl Murparud atoMoB. 3akonsl ®uka. Koaddumment nuddysuu.
CTpyKTYpHO 4yBCTBHTENbHbIE Mpouecchl Audpdy3un. Iuddys3us Bo BHEIIHUX CHIOBBIX
NoJsX.

Knaccudukaims $Ha3oBeIX U CTPYKTYPHBIX NpeBpalleHuii. Pa3zosele nepexosl |
u Il poma. [oMoreHHBIil U reTeporeHHbI MeXaHH3MbI 3apoxaeHus. Casurosoe (Oes-
nuddy3rnoHHOE) B HopMalibHOe (AudQy3uoHHOE) npeBpalieHus. MexanusM U KHHETH-
Ka CIABHTOBBIX U HOPMAaJIbHBIX MpeBpallleHuii. DBTeKTOUHOE NpeBpalleHne. MexaHu3m
M KMHETHKa 3BTEKTOMHOrO mpeBpaiieHus. [luarpaMMbl (a30BbIX NpeBpalleHui (Tep-
MOKHHETHYECKHE, U30TepPMUYECKHe U Ip.).

VnopsiioueHue TBepIoro pactBopa. JlanbHuii U OmMKHHE nopsaok. M3smenenue
CBOWCTB CIIIABOB NpH ynopsaodenun. OOpa3oBaHHe U pacraj MeTacTabMIbHBIX (as.
Pacnian mepechiiieHHOro TBepaoro pacreopa. CrnmHonansHblil pacnan. CTpyKTypHbIe
H3MEHEeHHsI TpU CTapeHHH (Kiactepsl, 30HbI [ MHbe-IIpecToHa, MpoMexXyTO4YHbIE MeTa-
crabuibHble (as3sl, MOAYJIMPOBAaHHBIE CTPYKTYphl). KorepeHTHbIE, YaCTHYHO KOT€PEHT-
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Hbl€ M HEKOrepeHTHbIe BhlesieHus. PopMbl BblaeneHuil. HenmpepbiBHBIN U MpepBIBU-
CTBIM pacmaj.

7. IlnaBka M JINThe MeTAVIHYECKHX MaTepHAaJ10B.
Kpucrananszauus mera/ioB
Buabl TeXHOJIOMU TUTEHHOTO NMpou3BoAcTBa. CTPYKTypa ¥ CBOWCTBA JKUAKUX MeTall-
70B. |'OMOreHHOE U reTepOreHHOe 3apOKIeHHE KPUCTAJJIOB, KPUTHYECKHUH pa3mep 3a-
poabiia. KoHUEHTpallMOHHOE TnepeoxjaxaeHue. IBTeKTHYeCKas KpUCTaUIM3aLUs.
BnusiHue cKOpoCcTH KpUCTaIM3AIlMU Ha CTpoeHue cIutaBoB. CTpoeHHe MeTaJllTHuecKoro
cnutka. MoauduiupoBaHue CTPYKTYpPBl JUTHIX ciutaBoB. OOpa3oBaHHe MeTacTaOWIIb-
HBIX (a3 npu KpucTamu3zauud. besguddysnonnas kpucrauusanus. Meramidyeckue
CTEKJIa.
8. ¥Ynpyras u niaacruyeckas nepopmanus. Paspymenne
JuarpaMMmebl 1e()OpPMUPOBAHUSI MOHO- M IIOJMKPUCTAIIOB, MHOrO(a3HbIX criaBoB. Me-
XaHU3MBI YIpyroi W mactuueckoit nedopmauuu. JlegopmanuoHHOe YNPOUYHEHHE,
BIIMSIHHE Ha HETO TeMIepaTyphl U CKOpocTH Aedopmanuu. Teopus npejena TEKy4eCTH.
D¢ dexr baymmnrepa. YnpouHeHHe Ipu 00pa30oBaHUU TBEPABIX PACTBOPOB M IIPH BbI-
IeJIeHUH U30BITOYHBIX (a3 (KOrepeHTHBIX U HEKOTePEHTHBIX ).
BnusiHue pasmepa 3epHa Ha MexaHW4yeckue cBoicTea. CBepxiuiacTU4HOCTh. Heympy-
rOCTb.
Xpynkoe u Bs3koe paspylieHue. CxeMbl 3apoxeHUs TpeluH. PacrpocTpanenue Tpe-
LLKH MPH XPYIIKOM U BsI3KOM paspyuieHuu. [Ipupona xnagnonoMkocTd. Ilopor xmaaHo-
noMKocTH. CTpoeHHe U310MOB.
[TonsyuecTs. MexaHu3Mbl U CTaAMM Moy3ydecTd. Penakcauus Hanpsbkenui. Kpatko-
BpeMeHHas U JUIMTeNbHasl IPOYHOCTh. BiMsHME cocTaBa U CTPYKTYphI CIUIABOB HA ITOJI-
3y4eCTb.
YcranoctHas HpovYHOCTh. JluarpaMMmbl yctanocTd. MexaHusm ycranocTtd. PakTopsl,
BJIMAIOLIME HA YCTAIOCTHYIO npouHocTh. KoHTakTHasA ycranocTts. M3HOC.

9. O6paboTka MeTa/LJI0B AaBJIEHHEM
Croco6b1 00paboTKK MeTallIoB JaBieHHeM. BnusHue TemMrneparyphl, CXeMbl H CTETIEHH
nedopMaliid Ha CONMPOTHBIEHHE AedopManuy, CTPYKTYpy M CBOHMCTBA METAJUIOB H
CILIaBOB.
10. CBapka
Bunel cBapku MeTa/uioB M cruiaBoB. CTpyKTypa M CBOMCTBa CBapHBIX COeIMHe-

11. Tepmuueckasi 00padboTKa U ee BH/bI

Knaccudukanus BUAOB TepMUYECKOH 00pabOTKH.

['oMOreHW3alIMOHHBIH OTXKUT. M3MeHeHHe CTPYKTYpbl M CBOWCTB CIUIABOB IIpH
TOMOTE€HHU3alMOHHOM OTXKHIE.

JlopeKpUCTAIUTM3ALMOHHBIA H PEKPUCTAIUIN3aLMOHHbBIH oTKurd. Otapix. Tlonu-
rouusanus. [lepBuynas, coOrparensHas 1 BTOPUYHAs peKpHCTauIM3alus. Mexanusm u
KHHETHUKA OTHBIXA, MOJMIOHMU3ALMH W PEKPHCTAJIM3ALMY, BIMSHHE Ha HUX Mpesiie-
CTBYIOILIEH TUTACTHYECKOH JaedopMaluy, pUMece, TeEMIEpPaTyphl U MPOAOKUTEIBHO-
cTd omTkura. [TapaMeTpsl MOJIMIOHM30BaHHOM M PeKpUCTAJIM30BaHHOM cTpyKTyp. Kpu-
THYecKas cTerneHb aedopmaunu. JlparpaMMbl peKpHCTATH3ALMH. 3aKOHOMEPHOCTH H
IPUPOJIa U3MEHEHHS] MEXaHUYECKUX U (PU3HYECKUX CBOMCTB IPH OTXKUIE IOC]IE XOJIO/-
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HOH nedopmarnuu. TexcTypa nedopmauru, NepBUYHOM, COOUpATENbHOM W BTOPUYHOM
PEKpUCTAIUIM3aLMH, MEXaHU3M ee 00pa3oBaHMsI. AHM30TPOIHS CBOMCTB TEKCTYPOBaH-
HBIX METaJIJIOB.

Omxur s yMeHbIIEHHs OCTATOYHBIX HANpsDKeHUH. MexaHu3M CHHXKEeHHS ocTa-
TOYHBIX HaIIPAYKEHUN NPU HAarpeBaHUH.

®a3oBble npeBpalleHus npu Harpese. CTpyKTypHasi HaClIeACTBEHHOCTb.

3akasnika 0e3 nmomumop¢Horo npespaileHus. M3mMeHeHHe CTPYKTYpbI M CBOMWCTB
TIpH 3aKaJike. 3aKajika ¢ IoJuMOop(HBIM npeBpalieHrneM. MUKpPOCTPYKTypa U CyOCTpyK-
Typa MapTeHCUTa. YIIPOUYHEHHE U W3MEHEHHUE IUIACTUYHOCTH INpPH 3aKajKe Ha MapTeH-
cuT. Kputnyeckast CKOpocTh OXJI@XKAEHHUS NPH 3aKajKe, IPOKaIHBAEMOCTb.

beiitnutHoe npeBpamenue. Ctpoenue 6eitnuTa. M3otepmuyeckas 3akaika.

Crapenue. [Ipupona yrnpouHeHus Npu cTapeHUH. BiusHue TeMriepatypsl U Mpo-
JOJDKUTENIBHOCTH CTapeHHsl Ha MexaHH4Yeckue U ¢pusnyeckue cBoiicta crutaBos. [lepe-
CTapuMBaHMe, CTyleH4YaToe cTapeHue. BiusHue Temmeparypbl HarpeBa MOJ 3aKajKy U
CKOPOCTH OXJIaXXJ€HHUS Ha (OpMUpPOBAHHME CTPYKTYpPhl M CBOMCTB CILIaBOB IIPH CTape-
HHUH.

Otnyck. M3meHeHHe MUKPOCTPYKTYPbI, CYOCTPYKTYpsl U (a30BOro cocrasa Ipu
ornycke. O6parumasi U HeoOpaTuMas OTITyCKHasi XpPyIKOCTb.

12. TepmomMexannyeckasi oopaboTka. XHuMHKO-TepMHYecKasi 00paboTka

Tepmomexanuueckass 00paboTka. CTpyKTYypHblE U3MEHEHHS IPH ILIACTHYECKOM
nepopmauuu. JluHaMu4ecKas MOJMTOHHM3ALMUS U JUHAMHUYECKAs PEKpUCTAIUIM3ALIMS.
Bo3Bpar u pekpucTalIM3aLus nocie ropsayeil qegopmanuu.

BeicokoTeMmeparypHas ¥ HU3KOTeMIIepaTypHasi TepMoMeXxaHuueckas o0paboTka.
TepmoMexaHnndeckast 00paboTKa IUCIIEPCHOHHO-TBEPAEIOLIMX CIIJIABOB.

XHUMHKO-TepMHUeckass o0paboTka. DieMeHTapHble IpOLecChl NPH XHMHKO-
TepMudeckoii oopabotke. CTpykrypa Au(Py3MOHHBIX CIIOEB U €€ CBA3b C JHarpaMmoi
COCTOSIHUS.

13. TexHosorusi TepMHyeckoi o0paboTKH

CoBpemenHoe oOopynoBaHHe Ul 3aKalKH, OTXHUIA, OTIyCKa, XHMHKO-
TEPMHUYECKOM U APYTHX BUIOB TepMUYECKOH 00pabOTKH cTallell U CIIIaBOB.

Cnoco0bl JOCTHKEHHUST BBICOKUX CKOPOCTeH HarpeBa U OXJIAXKACHHUS U3JeJIHH MpH
TepMHYECKOi 00paboTke. BHyTpeHHHE HaNpsHKeHUs U JepopManus U3[eaui Mpyu Tep-
MH4Yeckoii oOpaboTtke. HarpeB npu Tepmuueckoil o0paboTke U3JIeHii B 3alMTHIX Cpe-
Jax U BaKyyMe.

Hedektsl TepMuyeckoil oOpaboTku. ['a3oHackIlleHHe H €ro BIMsSHHE Ha CTPYKTY-
py ¥ cBoiicTBa criaBoB. MeTop1 00pBOBI ¢ TOBOAKAMU H KOPOOIEHUEM.

14. MeToab! HCC/IIOBAHNSI H KOHTPOJISA CTPYKTYPbl H CBOHCTB MeTaJVI0B

MeToab! U3yueHUs] MUKPOCTPYKTYpbl. CBeTOBas MUKpOCKOMNHs. MeTonel Koinye-
CTBEHHOM MeTajorpaduu. DIeKTPOHHAs MUKPOCKOIHS (METOM PEIuIuK, JU(PpaKIHOH-
Hass MUKPOCKOIIUSA (OJIbr, CKAHUPYIOIIas MUKPOCKOIHUS, MUKpoaudpakuus). PeHTreHo-
CTPYKTYPHBIH M 3JIeKTpoHOTpaduueckol aHanu3. MHUKpOPEHTIeHOCIIEKTPaIbHEIH aHa-
nu3. JIOKaJIbHBIH aHATU3 COCTaBa Mo 3JIEKTPOHHBIM CIIEKTPaM.

MeTtonbl u3MepeHHs (U3UYECKUX CBOHCTB (TEpPMMYECKHH aHaIu3, KaJoOpHMeET-
pusi, JHUJIaTOMETPHs, W3MEpEeHHe IUIOTHOCTH, PE3UCTOMETPHs, MArHWTHBIA aHallu3 U
ap.). Meroasl onpeneneHust KOppO3HOHHON CTOMKOCTH METALIMYECKHX MaTepHaioB.



Mexannyeckre CBOWCTBA METAJUIOB U CIUIaBOB. MeToabl uxX u3Mepenus. Cratu-
YeCKHe M JTHHAMHYECKHe UCHbITaHus. McnbITaHusa Ha NOM3y4YecTbh, JUIUTENBHYIO MPOY-
HOCTB M pellaKcall[iO HaNpsyKeHUH. Y CTalOCTHBIE UCTTBITAHUS.

IToBepxHoCcTh. MeTonbl 006paboTku U uccnenoBanus: MeToasl QyHKIHOHATIBHOM
00paboTKH NMoBepxXHOCTH; MeTo/bl UCCIeIOBAHUS ITOBEPXHOCTH.

15. IlpoMblinIeHHBIE CNJIABBI (OCHOBBI JIETHPOBAHHS H TepMHYecKoii oOpa-
00TKH, CBOHCTBA, 00J1aCTH NPHMEHEeHHs )

Cranu. Knaccudukauus cranu mo CTpykType, COCTaBy, Ha3Ha4eHUI0. UyryHsl U
uX Knaccuduxaiys. MonuduuupoBaHue 4yryHOB.

AmomuHu# U ero crnaeel. TuTad U ero cruiaBsl. Menpb U ee cruiaBel. Hukens u
ero criaBel. Maruuii u ero cruiaBbl. CriiaBbl Ha OCHOBE TYTOIUIABKHX METAJIJIOB.

CrnnaBel ¢ 0coObIMH (DU3HYECKHUMH CBOMCTBaMH: BHICOKUM U HU3KHUM 3JIEKTPOCO-
MPOTUBIEHHUEM, MAarHMUTHO-TBEPJble U MAarHUTHO-MSTKHE CTAld M CIUIABBl, CIUIaBBI C
0COOBIMH YIIPYTMMH M TEIUIOBBIMH cBoicTBamMu. CBepxmpoBosiye cruiaBbl. CruiaBbl ¢
3¢ dekToM 3anoMUHaHUSA HOPMBI U CBEPXYIIPYTOCTH.

16. Bausinue o0/1y4eHHs1 HA CTPYKTYPY H CBOHCTBAa MeTAJIJIOB H CILIABOB

MexaHu3Mbl 00pa30BaHMsI TOUYEYHBIX Je(EKTOB MPHU pa3IUYHBIX BHAAX BO3JEH-
CTBUA (3aKalika, ruiacTuyeckas aedopmanus, yaapHas BojHa, o01ydyeHue).
Oco0eHHOCTH TMPOLIECCOB AaTOMHBIX CMEILIEHUM TMpPH 3JIEKTPOHHOM, IIPOTOHHOM,
HEHUTPOHHOM U Y-00nydeHHMU. Yrpyroe coyaapeHue. Iloporosele sHEpruu CMeILEHHUs,
KacKaJlbl aTOMHBIX COyAapeHuil nepBUYHO BbIOMTHIX atoMoB (IIBA). DBonrouusa kacka-
1OB ¢ noBbilIeHHeM 3Hepruu [IBA.

MexaHH3M HAKOIUIEHHS W OT)KHra paJHallMOHHBIX Ae(QeKTOB B MeTaljax Mpu
temnepatypax [-IV craauii Bo3Bpata. Panuanuonnbiii oTxur B nedekros. Bzanmoneii-
cTBHE COOCTBEHHBIX Ae(PEKTOB C IIPUMECIMHU.

TOM - wuccnenoBanusi o6ayu€HHbIX MarepuanoB. (TOM — TpaHcMHCCHOHHAas
AJIEKTPOHHAs MUKPOCKOITHS). JIMCIOKauuy, JUCIIOKALMOHHbIE TIeTIIH, KJIaCTepHI.
CTpyKTypHbIe U3MEHEHHS B O0Ty4E€HHBIX MaTepHUajax IpH OTXKHIE.

Bnusinue nedekToB Ha MaKpOCKONMUYECKOe MoBeleHHe O0ITy4EHHBIX MaTepHaIoB
— YIIpO4YHEeHHUe, OXpyITUMBaHUe, paJualldOHHBII POCT, paclyXaHue, [10JI3y4eCTb.

PanuaunoHHOe ynmpoueHHe MeTalsioB M CIulaBoB. [lapaMeTpsl, XapakTepu3yro-
M€ YIIPOUYHEeHHEe KpUCTAUTMYEeCKUX Tell. HuzkoremneparypHoe paiHallMOHHOE OXpPYII-
yusanue (HTPO). Cupur nopora XJaaHOJIOMKOCTH CTaId BCJIEACTBHE 00JIyueHusl.

BricokoTemnepaTypHoe paauauronHoe oxpyrnuuBaHue (BTPO). 3epHorpanuu-
HbIi Xapaktep paspyuienus npu BTPO. Bausaue nerupoBanus Ha addext BTPO.
Bnusuaue npumeceit Ha apdext BTPO. Tpuruessiii Tprok. CoBpeMeHHBIE NpecTaBlIe-
Hus o Mexanuzme BTPO.

PanuanrioHHble paclyxaHue MeTaJUIOB U cruiaBoB. (DAakTopsl, ONpeaessonne
pacmyxaHue: TeMiepaTrypa oOMy4deHHs; 103a MOBPEXAEHHUS; CKOPOCTh IOBPEKICHHMS.
MexaHH3MBbI paciyXaHHsl.

M3MeHeHre CTPYKTypbl MaTepHasoB IPH 00IyYEHHUH.

Bnusinue camoo0ydeHus: Ha CTPYKTYPY U CBOMCTBa JeNsALLUXCA MaTepUasIoB.

HakorieHue npoayKTOB SAEPHBIX peaklMii B MaTepHaiax MpH HEHTPOHHOM 00-
JTy4YeHHUH.

MMuTauus BIMSHUSA PE€aKTOpPHOTO 06J'IyquPI$I Ha YCKOPHUTEIIAX 3apsaKCHHbIX 4Ha-
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ctull. Koppessiuus pa3muuHOro Bujia 00mydeHuit.

Yacrts 2. JOINOJHUTEJIBHAS ITPOTPAMMA
KAaHAMJIATCKOro 3K3aMeHa no cneuuajbHocTH 2.6.1

MeTaibl 1 CIl/iIaBbl, HCITOJIB3YEMBIC B AaTOMHOH TeXHHKeE

1. CnaaBbl Ha OCHOBe ’KeJie3a H HHKeJIs

TpeGoBaHus K KOHCTPYKLIHOHHBIM MaTepHaiaM, IPUMEHSIeMBIM B peaKTOpOCTpO-
enun. Knaccudukamus craneit u cruiaBoB. [IpuHumnel BeiOOpa Marepuana uist 000i10-
yek TBDJIos.

SnepHo-(dusnyeckue cBoiCcTBa cTalel U CILUIaBOB.

MexaHnuveckue CBOMCTBA CTajlel U CIUIaBOB Pa3IHYHbIX KJIaCCOB.

Koppo3uoHHOe ToBeneHHe CIUIAaBOB B PAa3NMYHBIX TEIJIOHOCUTENSX: BOAA IMOJ
JIaBJIeHHeM, BOASIHOM nap, paciuiaBieHHble kuakue metamibl: (Li, Na, Pb, Pb-Bi). Kop-
po3usi 1o HanpsibkeHueM. MexkpuctannuTHas kopposus. [lepeHoc macc.

CoBMeCTUMOCTh KOHCTPYKIMOHHBIX MAaTEPHUAJIOB C SJEPHBIM TOILIMBOM.

TexHONMOrMM NMPOU3BOJCTBA, TEPMOMEXaHUYECKOH 00pabOTKH M CBapKH Hepika-
BEIOILUX CTajel U BBICOKOHUKENIEBBIX CIIABOB.

2. CnyiaBbl HA OCHOBE HIHPKOHUS

[{MpkoHHMit B simepHON SHepreTuke. SnepHble cBolcTBa UPKOHKA. LIMpKOHKEBbIE KOMITO-
HenTbl TBC peakTopoB Ha TEIUIOBbIX HEWTPOHAX C BOJSIHBIM TEIUIOHOCHUTENEM. Y CIIOBHS SKCILTya-
Taiuu. TpeGoBaHMs K U3IEIHSIM.

[Tpon3BOACTBO LMPKOHUSI PEaKTOPHOM 4YMCTOTHI. lIpuMecH B LMPKOHMH M HX
BIMsAHME Ha cBoiicTBa. TpeGoBaHMs K XMMHUYECKOMY COCTaBY LIMPKOHHS PEaKTOPHOM
YHCTOTBHI.

OCHOBBI JIETHpOBaHUs LIMPKOHUSI A1l paboTel B peakTopax. BiusHue Jerupyro-
KX 3JE€MEHTOB Ha CBOMcTBa LUUpKOHHUs. Da3oBele AUArpaMMbl COCTOSIHHS C MPHMEC-
HBEIMH M JIETUPYIOIIHUMH 3ieMeHTaMi. KoMMmepyeckue crulaBbl M MX MOAM(HUKALIUHU [UIs
aKTUBHBIX 30H PEaKTOPOB.

OCHOBHBIE TEXHOJIOTMYECKHE MPOLIECCH] M3TOTOBIEH S U3eNui 13 cruaBoB. Tpebo-
BaHMSA K M3MENTUsIM. BiusiHie pe)kUMOB M TapaMeTpOB OCHOBHBIX TEXHOJIOTHYECKHX OTepa-
{11 Ha CBOWCTBA U3/EIIUH.

DKCIUTyaTallMOHHbBIE XapaKTepPUCTHKU M3/IEJIMi U MX 3aBUCHMMOCTB OT COCTaBa, CTPYK-
TypHO-(ha30BOr0 COCTOSIHMSI M BHYTPHPEAKTOPHBIX YCJIOBHIA:

- paBHOMEpHAsi ¥ 04arosasi KOppo3usi;

- TUOPUPOBAHHE;

- pamMaIIMOHHBIH POCT H MOJI3Y4YECTh;

- MeXaHUYEeCKHe CBOMCTBA,;

- CTPYKTYpHO-(a30BO€ COCTOSIHHE.

[Tosenenue B ycnoBusix LOCA. [Ipobnema ycTOHYMBOIO K aBapusiM «TOJEPAHTHOTO
TOILIMB@» U MYTH €€ pellIeHHUsI.

BnusiHe HaBOJOpa)XMBaHUS HA CTPYKTYpPY, MEXaHHYECKHUE CBOWCTBA M THIPH/I-
HOE pacTpecKMBaHUE LIMPKOHUEBbIX CILJIaBOB.



3. TuTaH H ero cnJaBbl

OO0nacTH NpUMEHEeHHUsl TUTaHa U ero CIUIaBOB.

CrpykTypHast KiacCH(HKalMsg THUTAHOBHIX CIUIaBOB JlMarpaMMbl COCTOSIHUS
JIBOMHBIX THTAHOBBIX CIIJIaBOB.

[IpuHuMnIE! TerupoBaHus TUTaHa. [[poMbIlUIEHHBIE CTUIABBI TUTAHA.

Oco0eHHOCTH CTPYKTYPHBIX IpeBpallleHHi TUTAHOBBIX CILIaBOB U OIpelelieHue
TeMIIepaTyphl MOJIMMOP(HOro mpeBpallieHHss 0 JUarpaMMaM COCTOSHHS C y4€TOM
BIIUSIHUSA O- U B-CTaOUIN3UPYIOLIUX AJIEMEHTOB U JIEMEHTOB BHEPEHHS.

SlnepHble, ¢pU3MYecKre, MEXaHHUECKHEe U TEXHOJIOTMYeCKHe CBOWMCTBA THUTAaHA U
€ro CIUIaBOB.

BnusiHue TepMUYECKON U TeEpMOMeEXaHU4YeCKOi 00paboTKU Ha CTPYKTYPY U CBOH-
CTBa CIUIaBOB TUTaHa.

3aKOHOMEPHOCTH (HOPMHPOBAHHUS CTPYKTYpPhI B IPOLECCE MHOTOOMEpalMOHHOM
00pabOTKU TUTAHOBBIX CIIJIABOB.

Koppo3uoHHasi CTOWKOCTh THTAHOBBIX CILIaBOB. BHIbI KOPPO3MOHHOTO pa3pyliie-
HHS THTAHOBBIX CILUIABOB B Pa3JIMYHBIX YCIOBUAX HKCILTyaTallUH.

4. MarepuaJbl Tepmosiiepubix peaktopoB (THAP)

Peaxiiyu TepMoOsSIEpHOro CHHTe3a. JHepreTvka. MarnurtHoe U MHepLHallbHOE YIep-
YKaHWs IU1a3MBbl.

VYenosus pabotel matepuanoB TSP. Kpurepun onenku paboTocnocoOHOCTH Ma-
TepuanoB B ycaoBusax TSP.

Marepuaiisl 115 epBoi cTeHKH U OnaHkera. TepMoMexaHWYeCKHe HANPSHKSHMUS.
Heititponnass Harpyska. BoszaeiictBue masmbl. B3aumojelcTBHe KOHCTPYKLHOHHBIX
MaTepHaloB ¢ M30TONaMH BOAOpOAa. BIHsSHUE M30TONOB BOAOPOAA Ha (DyHKIMOHAIb-
Hble CBOMCTBA MaTepHUaIOB.

B03MOXHOCTH HCIIOJIb30BaHUsl Pa3IUYHBIX MaTEPUAIOB B KOHCTPYKIUAX SHepre-
tuueckux TSIP. ManoakTuBHpyeMble KOHCTPYKIIMOHHBIE MaTepHabl. TenIoHOCHTEH.

Crnasel BaHagus. PepUTHO-MapTEeHCUTHBIE CTajJd. KOMITO3MIIHOHHBIE MaTepHa-
nbl. beprinui.

Tputuii-socnpou3BoasLIHEe MaTePHAIbI.

Martepuasbl 151t MATHUTHONW CUCTEMBI.

5. ¥Ypan u ero cnjiassl

Crioco0sbl MoTy4eHus] ypaHOBBIX MaTepuasioB. CrocoObl BBIIIIABKH M BOCCTAHOB-
JIeHHs] ypaHa M ero cruiaBoB. [ NIOTHOCTB, TEMI0EMKOCTb, TEILIO- U 3JIEKTPOIIPOBOAHOCTD,
TEpMHUYECKOE PACIIUPEHUE YpaHa U ero cruiaBoB. CTPYKTypHbIE XapaKTepPHUCTHKH, Qpu3H-
YyecKHe U MeXaHU4YeCKHe CBOMCTBA ypaHa U €ro CILJIaBOB.

OcHOBHEIE CIIIaBBI ypaHa, THIIBI AdarpaMmm, ¢asoBble paBHoBecus. CruiaBbl CH-
creM U-Mo, U-Zr, U-Nb, U-Al, U-Si. CniocoObI mosty4yeHus1 U IpUMEHEHHE Pa3IHYHbIX
CILIaBOB ypaHa.

IToBezieHHE YPaHOBBIX MaTepuasoB noj obnydeHreM. Ce/uMHT. PaquanoHHbIH
pOCT  YpaHOBBIX  MaTepHaloB. BrusHMe  CTPYKTyphl W CBOMWCTB ypaHa Ha
ero rnosejieHue moja odmyueHueM. JlopeakTopHble H I10CIEPEeaKTOPHBIE HCIIBITAHHUS.

Mexanusmel aeGopMalMd M TEKCTYPbl YPaHOBBIX MarepvanoB. IIpuHIMIEI
(GOpMHpOBaHUs CTPYKTYpbl M CBOMCTB H3ZENMI M3 YPaHOBBIX MaTepuayoB. BiusHue
TEPMUYECKOM M TepMOMeXaHH4ecKoH oOpaboTKH Ha CTPYKTYypy M CBOMCTBA ypaHa W
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€ro CIUIaBOB.
[TpobnemMbl yCTOHYMBOrO K aBapusiM «TOJIEPAHTHOTO TOILUIMBA», METALIMYECKOE
U aucunMuuaHoe ToruBo. [Ipobaema coBMecTuMocTH ¢ 06004YKO# TBAJIA U IIYTH €€
pellIeHus.
Koppo3uonHoe noBeneHue ypaHa U ero CrjiaBoB Ha BO3IyXe H B BOJIE.

6. IlnyToHHIi H ero cnJiaBbl

Crpoenne atoma rutytonus. Ilpupona MexaTOMHO#M CBSI3U B MeTalaX aKTHHO-
uaHou rpynnel. [Tonoxenue niyToHus: B nepuonndeckoil cucreMe aneMeHToB. JlaHTa-
HOUJIbI ¥ aKTMHOM/Ibl KaK MeTalljIbl, KX CXOACTBO U paznuyue. M30Tonb! myToHus.

Kpucranindeckas CTpyKTypa M aJUIOTPOIIHYECKHE NpeBpalleHus miyToHus. Ku-
HETHKA NpeBpalleHUH.

[Tonydyenue muyToHHs, ero siiepHble, GU3MYECKHe U MEXaHHYEeCKHe CBOMCTBA.
CBs3b MeXly KpUCTAJUIMYECKOH CTPYKTYPOH B aHH30TPOIHE CBOHCTB.

BnusHue naBnenus Ha cTpykTypy miyToHus. P - T — nuarpamma rryToHus.

Biusuue L[TO uepes a < npeBpalleHue Ha CTPYKTYPY U CBOMCTBA IITyTOHHSI.

[TpMHLHMITEI JIErHpOBaHUs IUTYTOHHMA. JlMarpaMMbl COCTOSIHMSI IUIyTOHHMsS C allo-
MHHHEM, TajuIMeM, YIJepoaoM, KpeMHUEM, a30TOM, KHCIOPOAOM, BOJOPOIOM, MapraH-
LIeM, JKesle30M, KoOalIbTOM, HUKeJIeM, MeIbl0, [IMPKOHHEM, YpaHOM U HenTyHueMm. Da-
30Bbl€ MPEBPAILECHUS B CIUIaBaX [UIyTOHHS C aJFOMUHUEM, rajljIieM, LIUPKOHUEM U ypa-
HOM. PaBHOBecHBle M HecTaOMJIbHBIE BapMaHTBhl JUarpaMM COCTOSHHH IUIyTOHHS C
AIIOMMHHUEM U TaJUTHEM.

BnusiHue nerupyomux 371€MeHTOB Ha CTPYKTYpY U CBOMCTBa ILTyTOHHMs. Pexpu-
CTa/IM3aLlMs CIUIaBOB Ha OCHOBE O-TUTyTOHHs. K1MHeTHka npeBpallleHuit B criaBax ILTy-
TOHHS C ypaHOM, LIUPKOHMEM, rajuieM. Tepmuueckas o0paboTka CIu1aBoOB ILTyTOHHH —
rajlI|i.

Bnusinue camoobimydeHns Ha CTPYKTYpY U CBOMCTBA ILUTyTOHHUS U €ro CIUIaBOB.

Koppo3uoHHoe noBesieHHe IUTyTOHUS Ha BO3YX€E MPHU Pa3IMYHBIX TEMIIEPATypPax.

Bnusinue peakTopHOro odyyuyeHus Ha IUTyTOHUHI H €ro CILIaBElL.

CoBMeCTUMOCTD IJIyTOHHS U €r0 CIUIABOB ¢ KOHCTPYKLIMOHHBIMH MaTepHalaMHu.

Hcnonp3oBaHue MIIyTOHUS, €r0 CIIJIAaBOB U COCIMHEHUHN KaK MaTepHasoB s1epHO-
ro TOILIMBA.

Crpyktypa 1 pusnyeckue CBOMCTBA HENTYHHUS U TPAHCIUTY TOHMEBBIX 3JIEMEHTOB.

7. bepuaaui

Bepuiuuii, KpUCTAIUTHYECKOE CTPOEHHE: THII PELIETKH, MEXaHU3MBI eopMaLuy
U paspylueHus OepUusuIusl.

du3ruecKue OCHOBBI JIETHPOBAaHUs OEPUIIHS U €ro CIIaBOB. MeTo/bl MOTyYeHH s
crutaBoB Gepunus. JlnarpaMMel COCTOSIHUSL ABOMHBIX CUCTEM OepUILIHS C KHCIOPOIOM,
KeJIe30M, ATFOMUHHEM, KpEMHHUEM, KaJIbLIUEM, MarHUEM, THTAHOM.

BnusiHue kucnopoja, xenesa, allOMAHUS U KPEMHHUs Ha CTPYKTYypy M CBOMCTBa
OepuiuIks MPU KOMHATHOM W MOBBILIEHHBIX TEMIIepaTypax.

BnusHue TepmooOpaboTku Ha cTpyKTypy Oepuinus. CrapeHue.

[Tonyyenue metayiuueckoro Oepusuusi. TexHu4veckuid, pad)MHUPOBAaHHBIN, JIH-
Toii 6epriuid. [Toporku 6epuiims.

JedopmupoBanHsblit 6epumnuii. Knaccudukauus 1 MapKUpoBKa MPOMBILLUIEHHBIX
coproB Oepuiuius. Mexanuueckasi oOpabotka Oepuiuus. SnepHsle, (pu3nyecKue, Xu-
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MHYECKHE U MEXaHHYeCKUe CBOMCTBA U3enni u3 Oepriius.

Bnusinue pexxuMoB AeopMaluu Ha CTPYKTYpy M CBOHCTBa u3aenuil us Oepui-
nus. Texkcrypa.

Koppo3usi Gepuiiust B aTMOC(EpHBIX YCIOBUSAX. MeTonbl MOBBIIIEHHS KOPpPO-
3UHHON cToiKocTH Oepuiins. CriaBbl OEpUIUIHS ¢ MOBBIIIEHHON KOPPO3HMOHHOM CTOM-
KOCTBIO.

BnusHue o0yyeHus: Ha CTPYKTYPY M CBOWCTBA OepHILIUs.

8. CaepxnpoBoasiline MaTepHAJIbI

CyuHocth sBIeHHS CBepXNnpoBoaAuMOCTH. [IpvHIMNHaNbHBIE CBOMCTBA CBEpX-
MIPOBOJHUKOB: KPUTUYECKOE T0JIe, TeMIepaTypa rnepexo/ia B CBEPXIPOBOJSLIEE COCTO-
sSIHUe, KpUTHYECKHH Tok. Pa3zoBas AuarpaMMa: TOK — MarHMTHOE T10J1€ — TeMIIepaTypa.

Ob6nacta npumeHeHus. TpeGoBaHMs K MaTepHagaMm sl CBEPXIPOBOISALIMX
yerpoiictB. Kimaccuduxanus u cBoiictBa TexHuueckux cpepxnpoBogHukos (HTCII u
BTCII). OcHOBHBIE THIIBI IPOMBIIUIEHHBIX CBEPXIIPOBOIHHUKOB.

Huobuii — THTaHOBBIE CILIABBI: (a3oBasi AUarpaMma M LIEHTpbl NHHHUHTA. [1po-
[IECC M3rOTOBJIEHHS KOMIIO3MIIMOHHBIX MPOBOJHUKOB Ha OCHOBE HHOOMI-THTaHOBOIO
CIUIaBa.

CBepXMpoBOAHUKH Ha OCHOBE HHTEPMETAUIHIOB CO CTPYyKTypor A-15. Ocoben-
HOCTH (ha30BBIX JHArpaMM — HHOOWH — 0JI0BO, MeJlb — OJIOBO, HUOOHH — MeJlb — 0JIOBO.
Kpucraninueckas CTpyKTypa ¥ LEHTpbl MUHHUHTA. MeTozbl u3rotosienus. JAuddysu-
OHHBIM OTIKWI, KHUHETHKA pOCTa ¥ 0COOEHHOCTH MOP(}OIOrHHM MUKPOCTPYKTYPBI CBEPX-
npoBopseit Gas3sl npu TepMmoodbpadboTke. KOHTpoNs KayecTBa CBEPXIPOBOAHHKOB.

Knaccudpuxauus BTCII coequnenuii. Kpucraminyeckas cTpyKTypa U (pa3oBbiid
coctaB BTCII-1. Anusorponusi cBoicTB. Mexanusmbl cBepxnposogumoctd BTCIL
Kputnueckue Toku BTCII-1 1 uX 3aBUCHMOCTh OT MarHMUTHOrO moJiA. MeTozb! noiy-
yenust BTCII-1.

Oco0EHHOCTH MeTOoJa IMOJIyYeHUs] U CBOHCTBA 0OBEMHON KEpPaMHUKH Ha OCHOBE
YBaCuO.

Metonabl IMOJyuYeHUs] U CBOHCTBA CHIIBHOTOYHBIX UIMHHOMEPHBIX JICHTOYHBIX
nposoaHukoB BTCII 2-ro nokosieHus Ha ocHoBe Y-123, (akTopsl, onpesensiomue ux
KPUTUYECKYIO MIIOTHOCTh TOKA M CBOMCTBA.

KoMIo3uIIMOHHEIE IPOBOJHKKKM Ha OCHOBe aAuOopuna maruus (MgB) u okcwu-
HUKTHIOB, METOJbI MOJY4YeHHs U (DaKTOpbI, ONpEAesAIolde HX KPHUTHYECKYIO ILIOT-
HOCTB TOKa. O0nacTu NpUMEHEHHUS.
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