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IMPOI'PAMMA BCTYNUTEJbHBIX UCITBITAHUI B MATUCTPATYPY

Ilepeuenn cBeaeHMii 0 NporpaMmMe BCTYIHTEIbHBLIX Y4eTHble JaHHbIE
IK3aMEHOB B MArHCTPATYPY

Hanpapiienue noaroroBku Kox HanpagjieHust u ypoBHs
22.04.01 — MatepuajoBe/ieHie U TEXHOJIOTHI MOAr0TOBKH

MaTepHaIoB 22.04.01

O0pa3oBaTebHast porpaMma Koap1 Beex OIT

e [lepcrekTrBHBIC KOHCTPYKIIMOHHBIE MaTepuats | 22.04.01/33.01
1 BBICOKOO() PEKTUBHBIE TEXHOIOTHH;
e ®usuueckoe Marepuanosenenue crenuanpapx | 22.04.01/33.02

CILJIAaBOB;
e MarepuaioBe/IeHUE U TEXHOIOTUsI 00paboTKu 22.04.01/33.03
CILJIABOB JUISI a39POKOCMHYECKUX U MEIUIIHHCKHIX
U3ICTINHI;
e MarepuaiioBe/ieHUE U TEXHOJIOT S 22.04.01/33.03
KOHCTPYKIIMOHHBIX MaTEpUAIOB
e MatepuaoBe/IcHUE ¥ TEXHOJIOIHSI MaTePUaloB 22.04.01/33.06
B ATOMHOM DHEPreTHKE
YpoBeHb MOATOTOBKH Maructp
CYOC Yp®Y B obacTu odpazoBaHus Pemenue Yuenoro Coera Yp®Y
«Vn:kenepHoe 1ej10, TEXHOJIOTHH H TeXHHYECKHe [MTporokon Ne7 ot 28 ceHTsiOps
HAY KW 2020r.

YTBepiKaeH NPHKA30M PEKTOpa:
Ne 832/03 ot 13.10.2020 T.

Exarepunodypr, 2021



IIporpavma BCTYyNHTEILHBIX HCIBITAHMI B MATHCTPATYPY COCTABJIEHA ABTOPAMH:

Ne | ®UO Yuenasn Homxnocrs Kadeapa / nenaprament
n/n CTeNneHb,
YUECHOE 3BaHHEe
1 bepezosckas Bepa | a.1.H. npodeccop kadenpa MeraioBeieHusI
Biagumuporna Kadeapsl
2 Ilonos Apremuit JI.T.H. 3aBeayonuit kadeapa TepmoobpadboTku U
AJeKcaHIpOBHY kadenpoit (hU3UKH METATIIOB

IIporpamma yTBep:kaena:

y‘leﬁHO-MeTOHH‘leCKHM COBETOM I/IHCTPITyTa HOBBIX MaTEpPHAJIOB H TEeXHOJIOTHIi

J
cf 7 0.10. Kopauenko

Jlipextop MHCTUTYTa HOBBIX MATEPHAIOB U TEXHOJIOT Ui //[La 24 0.10. [llemrykon

ITpotokon Ne 20210317-1 ot 17.03.2021 r.

ITpencenarens YMC UHMT

AHHOTAIUSA:

[Iporpamma cocraBieHa B c00TBeT93ﬁid ¢ tpeboanusiMu CamMOCTOSTENILHOTO y4eOHOTO
00pa30BaTEeNLHOr0 CTAHAAPTA, [IPEIBSIBISIEMbIX K MTOATOTOBKE MOCTYMAIOUIUX B MarucTpaTypy Io
22.04.01 — MarepuasioBeieHHE U TEXHOJIOIMU MaTEPUAIOB

DK3aMeH SBISIETCS YETHIPEXKOMITOHEHTHBIM, IIPOBOJAUTCS B TECTOBOMH (hOPME B COOTBETCTBHH
¢ TtpeboBanusimu Ilpukaza pekropa Yp®@Y Nel46/03 ot 12.02.2021 r. «O BCTYNHTEIBHBIX
UCHBITAHUSIX 110 TPOrPAMMAaM MaruCTparypbl».

[leap BCTyNMUTEABHBIX HCIIBITAHUI — 00ecreun b JIMLAM, MPETeHYIOINM Ha TOCTYIUICHHE
B Yp®VY s ocBoeHHs 00pa30BaTe/bHON TMpOrpavMMbl MarucTpaTypbl, paBHbIE YCIOBHSI, BHE
3aBUCUMOCTH OT TIPEJIBIAYLIEro JIOKYMEHTA O BBICIEM 00pa30oBaHuH.

3a/1a4a BCTYNHTEILHBIX HCIBITAHUH COCTOUT B TOM, YTOOBI BBIIBUTH HAIIMYHE TOTOBHOCTH
TIOCTYTIAIONIEr0 K OOYYEHHIO B MarucTparype B 4acTH C(HOPMHPOBAHHOCTH HHPOPMALHOHHO-
KOMMYHHUKATHBHOM KOMIICTCHI[MM He HIKe 0a30BOTO ypPOBHS W 3HAHHs OCHOBHOI'O COJEpPIKaHHMS
PO HIBHBIX JUCLMILIEH.



COJIEP)KAHUE BCTYIUTEJBbHBIX HCIIBITAHUA B MATUCTPATYPY 110

HAITPABJIEHUIO ITIOATI'OTOBKHA

22.04.01 — MaTepuajioBe/ieHHe U TEXHOJIOTHH MaTepPHAaJIOB

. CTpykTypa coaep:kaHusl BCTYNUTEIbHOI0 HCIIBITAHUS BKJIIOYAeT 4 pa3jeia

Paznen dopma, Baniel
BpeMst

BreisBienne ypoBHS  chopMUpOBaHHOCTH KoMMyHHKatuBHOW | Kommbrorep | 0 - 20

KOMIIETCHIIMM Ha PYCCKOM si3bike. JlJis pelieHus mpeasiararoTcs HOE

3a7aHusi 0a30BOro YpoBHsI cJiokHOCTH (ypoBenbThreshold mo | tecrupoBan

mkane Cosera EBponsl). bBa3oBblii ypoBenb oOecrieuuBaer ue

BJIQJICHUE S3BIKOM JUISl  PELIEHUS MHUHHUMAJIBHOIO  YHUCia

KOMMYHUKATUBHBIX 3ajla4, JOCTATOYHBIX JUIsi OrPAaHUYEHHOIO 15 MumyT

npodeccnoHanbHOTO OOIICHHS] B CTAaHAAPTHBIX CUTyanusx. Tum

3a/laHuii: OTBETHI HAa BOIPOCH K HAYYHOMY TEKCTY (OTBETHI B BUJIE

CJIOB//CIIOBOCOYETAHHMH //TMIPENJIOKCHUN // dYHCeNl MpeasiaracTcs

CKOITUPOBATH U3 HAYYHOT'O TeKCTa 00beMOM 2-3 cTpaHuIlbsl A-4).

BoisiBnenne ypoBHs chopMupoBaHHOCTH KomMMmyHuKatuBHOHM | Kommbrotep | O - 10

KOMIICTCHIIMM HAa  WHOCTPAaHHOM  s3bike. Jlmsg  pemreHus HOE

MpeJiaraloTcs 3a7aHus 06a30BOro0 YPOBHS CJI0KHOCTH (YPOBEHb | TECTUPOBAH

basic A2 o O6uieesporeiickoii mikane CEFR). 3aganusi npoBepsiroT ue

CIIOCOOHOCTHP B HANMHMCAaHHOM TEKCTE YJIaBJIIMBATh OCHOBHOC

coJiepKaHue, 1eTajlu, OTHOUIEHUS, CIO’KETHBIC JINHUH. 15 vumyt

Tun 3agaHuii: OTBETH Ha BOMPOCHI K TEKCTY OOMICKYJIbTYPHOTO

cojiepkaHus (3a1aHusi C BHIOOPOM OJIHOTO MPABHIILHOTO OTBETA U3

TpeX MpPeIIOKEHHBIX).

[MonuaucuUIUIMHAPHBIN TECT MO 0a30BBIM AUCITUTUTHHAM Kommerorep | 0-20
HOE OaioB

Ot 10 no 20 3amanuii Ha 3HaHUE/y3HABaHUE BaKHEUIINX TOHATHUH, TECTHPOBAH

3aKOHOB, KOHIEMINI, COAepKalMXcsi B 0a30BBIX AMCIUILIMHAX, He

pelieHne CTaHJapTHBIX 3a/]ad 10 JUCHUIIMHAM MaTemaTHka,

du3zuka, XuMus. 30 MuHYT

Tunbl TECTOBBIX 3aJJaHUMA: 3a7aHUsI C BHIOOPOM OTBETA, 3aJjaHUs HA

yYCTaHOBJICHHE COOTBETCTBUSI.

[MonuaucunIMHAPHBIN TECT 0 NMPOPUIBLHBIM TUCITUILINHAM. Kommerotep | 0-50
HOE

Mo 50 3ananuii Ha 3HaHMEe QYHIAMEHTAJbHBIX TIOHATHH, 32KOHOB, | TeCTHPOBAH

KOHIICTIIINM, pelieHne CTaHJApPTHBIX 3aJad M0 CJEAYIOIUM He

paznenaM  DU3NKO-MEXaHUYECKHE CBOICTBA MAaTepHAJIOB,

MarepuajoBeaeHue /| TepMuUYecKast o0padoTka, | 60 MHHYT

Kpucranjgorpagus u 1edekTsl KPUCTALINYECKOT0 CTPOEHUSI

MaxkcuMaJibHbBIHA HTOTOBBI 0aJ11 100




2. COJEP)KAHUE TEeCTUPOBAHUH, BbIAIBJIAIOLIET0 HAJIM4YHe pPa3BUTOM
KOMMYHUKATHBHOH KOMIIETEHIIMH HA PYCCKOM SI3bIKe

[Ipounrtaiite Beiaepkku U3 cratb O.0. CMonmuHON "CrocoOb! MOBBIIICHHUS YKOYCTONYHBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPHUIL" U BHIMOIHUTE 3a/IaHUS

Cnoco0Obl MOBBIIEHUS IKOYCTOHYUBOCTH YPOAHU3UPOBAHHBIX TEPPUTOPHH
0.0.CmouHa

Annomauyusn. (A) B craTthe mpeasioKeHbI Ba CIIOCO0a MOBBIMIEHUS YKOYCTOHIHMBOCTH TOPOJICKIX
tepputopuii. (B) IlepBwiii cmoco0: co3ganue Haubosee OJIATONPUSITHBIX YCIOBHH IS
MPOU3pACTaHUS DJIEMEHTOB O3CJICHEHHs, BTOPOH — WCIOJIb30BAHWE OMOHMYECKUX MAaJbIX
APXUTEKTYPHBIX (HOpM (KM/MIIK DJIEMEHTOB TOPOJICKOW cpeibl) — 0OBEKTOB apOOPCKYJIBITYPhl HA
tepputopun 3actpoiiku. (B) IlepBbiii cmoco0 HameneH Ha TpaMOTHOE TPOEKTHPOBAHHE
JEHAPOJIOTUYECKOT0 IUIaHAa 3€MENIBHOTO YYacTKa, MO3TAalHOE COCTABJICHHE KOTOPOIO JOJKHO
IIPOU3BOJUTECS C YYETOM CIEIYIOIMIMX acCIeKTOB: SKOJOIMYECKOIro Iaclopra, ajielonaTHH,
(bUTOMATONOrNN IPEBECHBIX PACTEHUMN, CBOJHOIO IJIaHA MHKEHEPHBIX CETEH, CXeMbl BEpTHKaIbHON
TUTAHUPOBKU TEPPUTOPHIA, IJIAHUPOBOYHOW CTPYKTYphl ¥ (DYHKIMOHAIBHOW OpraHU3aIiH
tepputopun  3actpodiku. (I)) OcHOBHbIE TIONOKEHHUS TMEPBOrO0  Crnoco0a  MOBBIIICHUS
9KOYCTOMUMBOCTM  TEPPUTOPUM  BOIUIM B  HAyYHO-IIPAKTUYECKHE  PEKOMEHIALNH.

Knrouegvie cnosa: >K0ycTONYMBOCTH, O3€JIEHEHME, JIPEBECHBIE PACTEHMsI, apOOPCKYJBITYpa,
9KOJIOTMUECKUN TACTIOPT, aIeI0NnaTHsl.

1. B ycnoBusix Bce Bo3pacraromiel ypOaHU3aMKy U UHIYCTPUAIN3AaLUU BOZHUKAeT He00X0AUMOCTh
COXPAaHEHHUS, MOJACPKAHUS W OXpaHbl MNPHUPOAHBIX JAHAMIA(TOB, 3€JIEHBIX MAacCHUBOB U
PEKpEallMOHHBIX 30H. B CBfA3M € COBPEMEHHBIMM TEHICHLUSAMHU CTPAaTErMUECKOE Pa3BUTHE
TEPpPUTOPUN U IIOCEJICHUM IUIAHMPYETCS IIPOBOJHUTH B  PAKYpCE€  IKOYCTOMYHMBOCTH.
«OKOYCTOMUMBOCTE» - 3TO MOBBIIIEHUE COLUOTEXHO3(D(PEKTUBHOCTH PECypCOINONIb30BaHUS MPU
JKCIUTyaTaluu ypOaHU3UPOBAHHBIX TEPPUTOPUM. DKOYCTOMUMBBIN aHAIU3 TEPPUTOPHUH, B pa3pese
HaTOJHEHUS! aHTPOIIOT€HHOIo JaHAmadTa 3JeMEHTaMH «OKUBOI» Cpelibl, BBISABISAET HECKOJIBKO
BBIPQ)KCHHBIX BEKTOPOB I'YMAHU3Al[MOHHOW OpPraHU3allMM TOPOACKOrO IPOCTPAHCTBA, TAKUX KaK
coxpaHeHue (Gopsl U payHbI; OXpaHa IPUPOJHOI0 KOMILIEKCA PaJy CaMoi Ipupoabl; o0ecrieyeHue
9KOJIOTUYECKU 0€30MaCHOrO pa3BUTHUS OOLIECTBA OTHOCUTEIBHO OKPYKAIOIIEH MPUPOTHON CPeJIb

[1].

2. JInsa co3maHus DKOJOTMYECKOW YCTOMYMBOCTU CPENbl KU3HEACITEIbHOCTH YEJIOBEKAa KpaliHe
BaYKHO PACCMOTPEThH CIOCOOBI Y4eTa HHTEPECOB IPYIHX >KUBBIX BHJIOB U BCEH IJIAHETHI B LIEJIOM.
Peus wuper o HEAONMYCTUMOCTH KECTOKOM OKCIUIyaTalUd 3€MJIM, YHHUYTOXKEHUU JIECOB,
YHUUTOKEHUU MECT OOUTaHUS JKUBOTHBIX, Pa3BUTHUM HKOHOMUKM U IPOMBIIIJIEHHOCTH,
U3MEHSIONIeH KIMMaT IutaHeTsl. Llenblo Hamero ucciieoBaHUs SIBISETCS M3y4EHHE CIIOCOOOB
03€JIEHEHUS TOPOJICKUX TEPPUTOPHIL 11l pa3pabOTKU PEKOMEHJAIMM 10 yCTPOMCTBY yCTONUMBOM,
3I0POBOM U COLMATIbHO OPUEHTUPOBAHHON CpEbI ITOJIHOLEHHOM KU3HU YEJIOBEKA B TOPOJIE.

3. IlepBoIit ctOCOO MOBBIMICHUS] YKOYCTOMYUBOCTH TEPPUTOPUHU 3aCTPONKH — CO3JaHUE Hambosee
ONaronpusITHBIX YCIIOBUH JUISL MPOU3pACTaAHUSA 3JIEMEHTOB 03€JICHEHUS.
[Ipyn mpoekTHpoOBaHWM PA3NHYHBIX CIIOCOOOB O3€JCHEHUS YIUIl (PsAI0Basi TPYIMIOBAs IMOCAIKA;
3€JIEHBIE OCTPOBKHM PETYJIMPOBAHUs JBHKEHUS TPAHCIIOPTA U IMELIEXOJ0B; MATUCATHUKHU, AJUICH,
CKBEpBI, «KapMaHHBIE IIAPKW»; 3€JICHbIE PA3JECIUTEIbHBIC ITOJIOCHI; 3€JEHBIE TEXHUYECKHE
KOPHJIOPHI) HY’KHO YYUTHIBATH YKOJIOTHUECKUIN MACTOPT, (GPUTOMATOIOTHIO U AJLIEIONATHIO KasKI0TO
3alPOEKTUPOBAHHOIO 3JIEMEHTA O3€JIEHEHHs Ha JEHAPOJIOTMYECKOM IIJIaHE 3€MENBHOI0 y4dacTKa.
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3.1. DKoJIOTMYEeCcKU# MacmopT PAaCTCHUI BKIIIOYAET B C€0s1 JaHHBIC O TEMIIaX POCTa, TPEOOBAHMM K
MOYBE, BIAKHOCTH U MHCOJISIIMHM TEPPUTOPHUH, a TAKKE COACPKUT CBEACHHS O Ta30yCTOWYHBOCTH
pacTeHuu u ap.

...Ilocne mpoBeneHUs aHaIM3a HWHXXEHEPHBIX H3BICKAHUNA HEOOXOIMMO W3 CYLIECTBYIOIIETO
aCCOPTHMEHTA IPEBECHBIX pacTeHuil peruoHoB Poccuu moo0path Te BUAbL, y KOTOPBIX TpeOOBaHUS
K MECTy MNpou3pacTaHus NPUOIMKEHHO COBMAJAIOT C TPAJOCTPOUTEIBHBIMH OCOOCHHOCTSIMH
TEPPUTOPUU 3aCTPOUKH.

3.2. ®uTonaToNOrUs APEBECHBIX PACTEHUH MOAPOOHO PAaCCMOTpPEHa JOKTOPOM OHMOJOTHYECKUX
Hayk, npodeccopom N.M. MunkeBuueMm. Pexomenyercsa B ciiydae oOHapyKeHUsl 3a00JIeBaHUS Y
JPEBECHBIX M/UJIM KyCTAPHUKOBBIX TIOPOJ CBOEBPEMEHHO MPOU3BOANTE UX JICUEHHUE, TIOCPEACTBOM
BBEJICHUS JIEKAPCTBEHHBIX MIPEMapaToB Yepe3 KOPHU, HaJ3€MHbIE OPTaHbl WM UHBEKIUH B CTBOJ.
Jlisi TIOBBILICHUSI YCTOHYMBOCTH JIPEBECHBIX pACTEHUH K TPHOHBIM OOJE3HSM HE0O0XOAUMO
HCIOJIb30BaTh OMOJOTMYECKH aKTUBHbBIE BEIIECTBA — MOJKOPMKY APEBECHBIX pacTeHui [4].

3.3. «AmienonaTuyeckoe B3aUMOJEHCTBUE PACTEHMM JpYyr Ha JApyra MOXKHO IOAPAa3JeNUTh Ha
xumuueckoe u Qusndeckoe. Ilog ¢usznyeckum B3auMOAEWCTBHEM MOJIpa3yMeBaeTCS CO3JaHHE
OTIpeJIeIEHHOT0 MUKPOKJIMMATa, KOrja 0oJiee BEHICOKHE PACTEHHS CO3/1al0T YaCTHYHOE 3aTCHEHUE
MOBBILIEHHYIO BIQYKHOCTD JJIS PACTEHUN HUKHETO Apyca. XMMHUYECKOe B3aUMOJICHCTBHE CBOAUTCS
K TOMY, YTO HaJ3€MHBIC YaCTH PACTECHH MOTYT BBLICISATH Maxydhe BEIIECTBA, OTIYTHBAIOIINE
BpEAUTENICH, a KOPHEBbIE CHCTEMBI BBIJIEISIOT Pa3IMuHbIe OPraHUYEeCKUE BEIIECTBA, CPEAU KOTOPHIX
€CTb BUTAMHUHBI, Caxapa, OPraHWYECKHE KHUCIOTHI, (EPMEHTHl, TOPMOHBI, (EHOJIbHBIC
coeAuHEeHus . ..» [5].

4. Ha sTare 1iaHupOBKY TEPPUTOPHUHU CIIETYET U3YUUTh CBOAHBIN MJIaH MHXKEHEPHBIX CETEH, CXeMy
BEPTUKAIbHOM 3acCTpOiiKM M (YHKIMOHAIBHYIO OpraHU3aldi0 TEPPUTOPUM 3acTpoiku. [Ipu
MocaJike JepeBbEB B 30HAX JCUCTBUS TEIIOTPACC PEKOMEHAYETCS YUUTHIBATh (PAKTOP MPOTPEBAHMUS
IIOYBBI B 00€ CTOPOHBI OT OCU TeryIoTpacchl. JIjisi 30HbI MHTEHCUBHOI'O MPOTPEBaHUs — J10 2 M,
cpenHero — 2-6, cmaboro — 6-10 M moTpedyroTcs pa3Hble pelleHds O BbIOOpe pacTeHuil. Y
TEIIOTpacc HEe PEKOMEHIYETCs pa3MellaTh JIUIY, KJIIEH, CHPEHb, )KUMOJIOCTb — OJIMKE 2 M; TOIOJIb,
OOSIPBILIHUK, KU3UIBHUK, JIEPEH, JTUCTBEHHUILY, Oepesy — onuxe 3-4 m [7]. Kpome Toro, BOM3H
AJIEMEHTOB 03€JI€HEHUsI HEOOXOJMMO BBIIOJIHATH OTPAXKIAIOIIYI0 KOHCTPYKIUIO UJIM BBICAXKUBATh
JpEeBECHbIE pAcCTeHHs] Ha TOMMOPHBIX CTEHKaX (N1 3alUThl OT BaHIAINU3Ma, MOBPEKICHHIMA
yOOpPOYHON TEXHUKOM).

5. BTopeiM cnocoOOM MOBBILIEHUSI SKOJIOTMYECKOM YCTOMYMBOCTU SIBJISIETCS BHEAPEHUE Ha
TEPPUTOPUIO  3aCTPOMKM  OMOHMYECKUX  DJIEMEHTOB  OjaroycrpoiictBa —  OOBEKTOB
apOOpCKyIBNTYphl. ApOOPCKYIBNTYpa — 3TO UCKYCCTBO (DOPMUPOBAHUS U3 JPEBECHBIX PACTCHUN
Pa3IMYHBIX apPXUTEKTYPHO-XYJI0’KECTBEHHBIX (opMm. HalOmronaercss akTUBHOE BbIpallMBaHUE
OMOHMYECKUX MaJIbIX apXUTEKTYPHBIX (OPM 3a pyOekoM, a TaKKe BO3PACTAIOIINNA OT€UeCTBEHHBIH
WHTEpeC K JaHHOMY BHJY UCKyccTBa [8]. ApOOpPCKYIBITYpHBIE OOBEKTHI — 3TO OOBEKTHI KUBOM
NPUPOJIbI, BHEJIPEHHE KOTOPHIX B TOPOACKYIO Cpeqy B KayecTBE 3JIEMEHTOB OMOHHYECKOTO
0J1aroycTpoiicTBa CIOCOOCTBYET YIYUIIEHHUIO SKOJIOTMYECKOM OOCTaHOBKM Ha MUKpO-, ME€30- U, B
NEPCIIEKTUBE, HA  MakpoypoBHE. Jlnf  INOBBILIEHUS  DKOJIOTMUYECKON  yCTOMYMBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPUN HEOOXOIMMO CO3/1aBaTh HanboJiee OJArONPUATHBIE YCIOBUS ISt
MIPOU3PACTAHMS IPEBECHO-KYCTAPHUKOBBIX MOPOJ, a TAKXKE BHEAPATH O0BEKTHI apOOPCKYIBITYPHI
Ha TEPPUTOPUU rOpOJICKOM 3aCTPOUKH.
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0.0.Cmonuna. Crioco0b! MOBBIICHHUS YKOYCTOHUNBOCTH ypOaHU3UPOBAHHBIX TEPPUTOPHUIL/
N3zBectus By30B. CtpoutenberBo. 2017, Ne 11-12

EVELTI
« [pounTaiiTe aHHOTALMK. Ha MecTo npobena B JaHHOM HInKe YTBEPHIEHWN BCTaBsTe OyKBEHHOE 0003HaYEeHNE
COOTBETCTBYIOLLErND NPEANOHKEHNHA.
B yTBepxaeHNY, OO0IHAYEHHOM B aHHOTALMKY OykBoA I j ABTOP YKA3LIBAET HA NPAKTUYECKYH) 3HAYMMOCTE CBOET0

WCCNejoBaHnA ANnA CNEeUWannuCcToB NO 03ENEHEHWHD rOpoaCKNX TE‘DDHTDDHI:'I.

* YCTAHOBUTE COOTBETCTBME TEMATHKM NOPALKY PACMONOKEHUA MATEPUANA B CTATHE.
2 ab3au j Llens uccneqosaHns

1 abaay j MpoGnema, Tpedyowana uccneaosaHua

4 ab3ay j ¥yeT oco0eHHOCTEN TEPPUTOPUN

3 absau j Cnoco0kl NPaKTHMYECKOrD NPUMEHEHNA PE3YNETATOB MCCNEA0BAHUA

s BHECWTE HA MECTO MPONYCKa B A2HHOM HIKE YTBEDHIAEHUN HalIEHHOE B TEKCTE CTAThLMW KNDYEBOE CNoBO.

B cTaThe O.0.CMONMHOI pAcCMOTPEHE! He TONBKD NEPEYNCIIEHHEIE €10 KIIOYEBLIE CNIOBA, HO W MOHATHE, HE BKITKOUYEHHOE B
COOTBETCTBYHOLWMIA pazgen. B 5-oM af3alle TEKCTA PeYb BEAETCH O BHEAPEHWH 3NEMEHTOB GnaroycTpoRcTea 1

BblpallWBaHui ManblX apXMTERTYPHBIX (ROPM, Ha3BAHHbLIX KNHDYEBLIM CNOBOM ﬁL‘1UHHLIEE.KL-1E| |

» BepHUTECH K TEKCTY af3ala 3.3, 3anonHUTE NPOMNYCK B TEKCTE HALLETD YTBEPKAEHWA CUTYATMBHO YMECTHLIM CIIOBOM.

MpumepomM HEGNArONPUATHOMD ANNENONATHHECKOTO B3aUMOgeACTENA DECTE}HHI;‘:I ABMAETCA BeICaAKA Depesbl pAAOM C
PACTYLWMMH KYCTapHMKaMK, NOCKONBKY €€ MOLHAA KOPHEBAA CMCTEMA NOTPEONAET MHOTO BOALI M OOAENAET B 3TOM NMNaHe
ApYyTWe pacnono:HeHHble MO COCEACTEY NOCAAKKW. 3TOT THN ANNenonaTHYeCckoro B3aMMOQEeACTENA paCTEHHIﬁ APYT Ha apyra

CNegyeT OTHECTH K QU3INYECKOMY , d HE K XHMWYECKOMY BNUAHKHKD.

s PaccMoTpuTE TEKCT 4-0r0 ab3aua. BcTaBeTe HA MECTE NMPOMYCKa B AAHHOM HIKE YTBEDHKAEHWN HA3BaHWe NyOnukaLmm,
Ha KOTOPYH) CCRINAETCA aBTOP CTaThM.

PekomeHAaUWKW MO pa3MeLLEHW) NEPEBRER W KYCTAPHWKOB B 30HAX aeicTena TENNOTPpACC 3aMMCTBOBAHEI 0.0.CMONMHOR

13 MoHorpatun 1. H. ABAOTbMHA W T lexasbl | [pafioc TROMTENBHOE NPOEKTUPOBAHWE

» B TekcTe adaues 3.1 — 3.3 HaiauTe cnoso, 0D03HAYAIOWIEE HAYKY O NeYeHN 00bEKTOB PACTUTENLHOM
MPOMCXO#AEHNA. BCTABETE 3T CNOBO B TEKCT HALLETO YTBEPHAEHMA.

Hayka duTonaTonorva  W3yyaeT GOnesHW JepeBnes, KYCTAPHWKOE M ApYTWX 3ENEeHEIX HACAKIEHNA.



* Bribepute I'IpaBMJ'IbeIIﬁ OTBET W3 NPEANOKEHHBIX HIHE BAPHaHTOB

Mpy COCTABNEHWH NNAHA O3ENEHEHUA TEPPUTOPUI FOPOACKOIA 3AcTPOoIKM O O CMONWHA NpeaAnaraeT NPoeKTUPOBaTh
3EMNEHBIE MACCHBEI M PEKPEALIMOHHEIE 30HBI. HO COCTaBNEHNE

' rpaduka NOAKOPMEM HACKAEHMA
" 3KOMOTMYECKOTD NACMOPTA PACTEHMA
' nepeyHa ApeBeCHO-KYCTAPHUKOBLIX MOPOA C YYETOM MX BO3ASACTEMA ApPYr HA Apyra

& CXeMBb pPacnoNmKEHNA MHKEHEPHEIX CeTeR
B YWCNo 00beKTOB NNAHWPOBAHKWA CNeUWanicTa No o3eneHeHnn HE BXoauT

3. COJEPKAHUE TEeCTUPOBAHUS, BbISAIBJIAIOLIET0 HaJIMyHe pa3BUTOMI
KOMMYHHMKATHBHOI KOMIIeTEHIIMY HA HHOCTPAHHOM SI3bIKe

Read the article about a man who opened a restaurant, and choose the best variant in each gap.

OPENING A RESTAURANT

Twelve months agoRobin Parker left his job at an insurance company. He now runs a restaurant which
is doing very well since it opened four months ago.

Opening a restaurant was a big change for Robin. He loves travelling and all his favourite television
programmes are about cooking. One day, he read in a newspaper about a doctor who left her job and moved
to Italy to start a restaurant. He thought, “I can do that!” His wife wasn’t very happy about the idea, and
neither was his father. But his brother, a bank manager, gave him lots of good ideas.

Robin lived in Oxford and had a job in London. He thought both places would be difficult to open a
restaurant in, so he chose Manchester because he knew the city from his years at university. He found an
empty building in a beautiful old street. It was old and needed a lot of repairs, but all the other buildings were
expensive and he didn’t have much money.

Robin loves his new work. It’s difficult being the boss, but he has found an excellent chef. He says he
enjoys talking to customers and some of them have become his good friends. He gets up at 6pm and often
goes to bed after midnight. It’s a long day but he only starts to feel really tired when he takes time off at the
weekends.

Robin’s restaurant is doing so well that he could take a long holiday. But he’s busy with his new idea to

open a supermarket selling food from around the world. He’s already found a building near his restaurant.

1. Robin decided to open a restaurant after he  read a newspaper story. j

2. Who helped Robin open his restaurant? his brother j

3. Where is Robin's restaurant?  in Manchester j

4. Robin chose the building his restaurant is in because it was cheap j

5. Robin likes = meeting his customers j

6. Robin feels most tired  at weekends j

7. Mext, Robin wants to = start another business j



4. COLAEPKAHUE mnoauancuMIUIMHAPHOIO TecTa MO 0a30BbIM JUCHHUILIMHAM:
«MarteMaTuka», «@U3uKa», «XHUMHID»
4.1. MaTeMaTHKAa:
4.1.1 OcHoBHBIE pa3eJibl U TeMbI:

e (CucreMbl TMHEUHBIX YPABHECHHI

e Marpuiibl U ONPEACTUTENN

4.1.2 PexomeHayeMasi JuTepaTrypa

1. Kynpsieues JI.JI. Maremarnueckwuii ananu3, M.: Beicimas mkona, 1973.

2. ®uxtenronsll I'.M. OcHoBBI MaTeMaTHUecKoro ananuza, C-1160.: Jlans, 2010.

3. TuxonoB A.H., BacunbeBa A.b., CemnukoB A.I'. Jluddepennmanbabie ypaBHEHHUS,
M.: ®uzmaraur, 2005.

4.2. Pusuka

4.2.1. OcHoBHBIE pa3/e/ibl H TeMbI:
e JI[nHaAMMKa MaTepUAIIbHOW TOUYKHU.
e Ou3nueckre OCHOBBI MOJICKYJISIPHOM (PU3UKH.
e TepmoanHamuka

4.2.2. PexomeHnayemasi JiuTeparypa

1. Bamumes M.I. ®usuka: yue6Hoe nmocodbue /M.I'. Banumes, A.A. [ToB3guep. — CIIG:
W3n. Jlans, 2010. — 576 c.

2. CasenbeB, U.B. Kypc ob6welt puszuxu = A courseingeneralphysics : yue6. nocodue : /
. B. CaenbeB. —M.: Jlanp, 201 1. — (JIyumne knaccuyeckue yueonukn) (Knaccuueckas yuednas
naurepatypa no ¢usuke).— Jomymeno Hayd.-meron. coBerom no ¢usuke M-Ba oOpa3zoBaHus 1
nayku P®.— URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=707

3. Bonbkenmreitn B.C. CoopHuk 3a1a4 no obmemy Kypcy ¢usuku /B.C. BonbkeHIITEHH.
— M.: Hayka, 2008-2010. — 328 c.

4.3. Xumus
4.3.1. OcHoBHbIE pa3iesibl U TEMbI:

o  OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHEIC pCaKknunu.

4.3.2. PekomeHayeMas JuTepaTypa

1. I'muaka H.JI. Obmas xumus: [yue6. mocobue st HexuM. crelnl. By3oB]| / H.JL.
I'munka. - M.: KHOPVYC, 2010. 746 c.

2. I'muuka H.JI. OOmas xumus: yueOHuk ans By3oB / H.JL. I'munka. - M.: FOpaiir,
2011. 898 c.

3. Xaxanuna T.M. Heopranunueckass xumus: yde0. mocodue sl CTYJACHTOB BY30B,
oOyuatomuxcs 1o TexH. cnenuaiabHocTsM / T.M. Xaxanuna, H.I'. Hukutuna, B.W. ['peGennkoBa.
- Mockaa: FOpaiit, 2010. - 288 c.

4, bymsx E.B. O6mas xumus: yueb.-meron. mocobue / E.B. Bymsak . - Cankr-
[TerepOypr [u ap.]: Jlans, 2011. 384 c.

5. [TaBnoB H.H. O6mas n Heopranndeckas xumusi: Yue6. s By3oB / S.A. Vraii. -
CII6.[n np]: Jlans, 2011. 527 c.
6. [TaBnoB H.H. O0m1as 1 Heoprauuyeckast XUMuUsi: y4e0. 1715l TEXHOI. U XUM.-TEXHOJ.

HampalieHu# noarot. 6akanaspoB 1 maructpoB / H.H. I1aBnoB . - Cankr-IlerepOypr ; Mocksa ;
Kpacnonap: Jlans, 2011. 496 c.


https://exam2.urfu.ru/question/category.php?courseid=4&edit=326
https://exam2.urfu.ru/question/category.php?courseid=4&edit=329

5. COAEPKAHUE nomuaucuunInHAPHOT0 TeCcTa N0 NPO(UIbHBIM JTUCHUILINHAM

5.1. ®u3uKo-MexaHUYeCKHe CBOICTBA MAaTepPHAJIOB
5.1.1. OcHoBHBIE pa3/iesbl U TEMbI:
. Ynpyrocts u HeNmoJIHAs YIPYTOCTh METAJLJIOB.

OcHoBHble TIOHATHS U omnpeneneHus. HanpsbkenHoe cocrosHue.HopmaibHble U
KacarenbHble HanpsokeHus. JlepopmupoBanHoe cocTosiHue. XapaKTepUCTHKU AePopMaliui.
VYClOBHBIE M MCTUHHBIC XapaKTEPUCTHKH. OJEMEHTapHbIi Hu 0000meHHbIH 3akoH ['yka.
dusnueckuii cmpica Moayied ymnpyroctd. Heynpyrocts. Ilpsimoe u  oOpaTHoe ympyroe
nocneneiictue. Mukporiactuueckas aedopmarus. Dpdext baymunrepa. Buyrpennee Tpenue.

. IlinacTuueckas fepopmManusi M yipouHeHHe.

OcHOBHBIE TEOpPUHM TPOYHOCTH U IIACTUYHOCTU. I[IIACTUYHOCTP MOHOKPHUCTAIIOB.
[IpuBenennoe Hamnpspkenue casura. 3akoH llImumpmaboaca. Teopernueckas npodHocTh. OlieHKa
CKIOHHOCTH K XPYOKOMY M BSI3KOMY paspymieHuto. JledpopmManmoHHOE  yIpOYHEHHE
MOHOKPHCTAJIJIOB U €r0 OCHOBHBIE 3aKOHOMEPHOCTH. J[narpaMMsbl gegopmManii MOHOKPUCTAILIIOB.
Juarpammbl fedopManuy MONIMKPUCTAIIIOB. BinsiHue rpaHuil 3epeH u cy03epeH Ha yIpodYHEHHeE.
BinusHne BenuuMHBI 3€pHAa  HAa  MEXAHMYECKHME CBOMCTBA. MeXaHHU3Mbl  yIIPOYHEHMUS.
CBepXIJIaCTUYHOCTD U YCIIOBUS €€ MPOSIBICHUS.

. TexHnka MeXaHU4eCKHX MCIIBITAHUI

Knaccugukanus Mexanndeckux ucnbiTanuid. McnbiTanue Ha pactsokenue. [lepBudnbie u
WCTHUHHBIE TuarpaMmbl. OCHOBHBIE XapaKTEPUCTUKU MPOYHOCTH U IJTACTUYHOCTH ITPU PACTAKEHUU.
Ucnbrtanus npu cxatuu, u3rude, kpydeHuu. Cxemsl U 00pasipl. MeToanka onpeaeneHus yiapHoit
BSI3KOCTH.

J Pa3pymenue.

HcnpiTanus o00pa3lioB C KOHIIGHTpaTopamMu HampspkeHuid. @pakrorpadus. Bumsl
paspyuieHus. Xpynkoe paspyiuenue.. @pakrorpadus Xpynkoro paspyuieHus. Bsaskoe paspyiienue.
3apokJeHre M pacHupocTpaHeHue BA3KOM TpemmHbl. @Dpakrorpadus BA3KOTO pa3pylICHUS.
Junamuueckue ucnbiTanus. Ilepexos OT BA3KOro paspylleHHs] K XpPYHKOMY. XJIaJHOJIOMKOCTb.
Brnusinue BHemHuX pakToOpoB, CTPYKTYPBI M COCTaBa CIJIaBa Ha IpoIecc pa3pylienus. Pazpymenue
B ycIoBHSX IposBiieHus 3gpdexra Pedunnepa. Teopus I'puddurca u e€ pazsurue. Kpurnueckas
MHTEHCUBHOCTh HANPSDKEHUH. 3apOXACHHME U PACIPOCTPAHEHHE XPYNKOW TpeImuHbl BsskocTs
paspymenus. K-xpurepuii. J-unterpan. BinsHue XUMHYECKOro COCTaBa, NapaMeTPOB CTPYKTYPHI
Ha BSA3KOCTb pa3pylICHUs

. CrnennajnbHble MeXaHH4YecKHe UCTIBLITAHUS.

Teeprocts MetamoB Ompeznenenue TBepAoctd no bpunemnto, Bukkepcy um Poxsemny.
Onpenenenre MUKpOTBEPAOCTU. Jlpyrue MeToibl ONpeaeaeHus] TBEPIOCTU. SIBIEHNE yCTaIOCTH.
Pazpymienue KOHCTpyKUHMI IO JEHCTBHEM LUKIMYECKUX HanpsOKEHUNW. XapaKTepUCTUKU
LUUKINYECKOro HarpyxkeHus. VcnblTaHuss Ha BBIHOCIMBOCTh. JlMarpamMmbl LHUKJINYECKOU
TPEIMHOCTONKOCTH. Tepmuueckass ycramoctb. OnpeneneHue sxaponpouHocTd. llomsyuects u
penakcauusi HanpspkeHuH. Jlmarpammel U craguu nonsydectd. VMcnbplTaHus Ha MON3Y4ecTb U
JUINTEIBHYIO INPOYHOCTH. Mamuusl Uil UcnbITaHus. M3HammBanue MeramwioB. Jpyrue Buisl
M3HAIIMBaHUS: KOPPO3UOHHOE, OKUCIUTENbHOE, KaBUTallMOHHOE. McnpiTanust Ha u3HOC. MeToibl
HCCIIEIOBaHMsI IOBEPXHOCTHON IPOYHOCTH. XapaKTEPUCTUKH U3HOCOCTOMKOCTH.

. OCHOBBI 3/1EKTPOHHOM TEOPUH METAJLIIOB

CrpoeHue HenepexoaHbIX M IEepexXOaHbIX MeTaioB. CoBpeMeHHas MOJenb MeTala.
KBaHTOBast TeOpHsi CBOOOAHBIX AIEKTPOHOB. DHEPreTUYECKHE COCTOSIHUSA HJIEKTPOHOB B BOJTHOBOM
MPOCTPAHCTBE. 30HHAS MOJEJb YHEPTETUYECKOr0 criekTpa. 30Hbl bpuimtosna B K-ipoctpaHcTse.
IToBepxHOCTh @epMu. 30HHAS CTPYKTYpa METAUIOB KOHKPETHBIX TPYIII.

o Buabl MeskaToMHOM CBSI3U M (pa3bl B CIIIABAX

[Tpupona cun MexaToMHOro B3aumoaeicTBus. Tunsl cBs3eil. MonHas cBsa3b. CTpyKkTypa u
CBOMCTBA HOHHBIX KpUCTAJLIOB. KoBasieHTHas cBs3b. CBA3b B MOJIEKYJIEe BOIopoAa. Merayuinueckas
CBSI3b, €€ O0COOEHHOCTH. MeXaTOMHOE B3aUMOJICHCTBHE B KPHUCTAUIAX MEPEXOJHBIX METaIOB.
CBoiicTBa METAUNIMYECKUX KpHUCTAIOB. TBepable pacTtBopel  3amMemeHusa. [lapamerpsl
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HECOOTBETCTBUS. YTOPSAOUYECHHBIE TBEPAbIE PACTBOPHI. DBIVMKHUI M AaIbHUN MOPSAIOK, HX
napaMmeTpsl. Tunel cBepXcTpyKkTyp. K-coctosHue. TBepable pacTBOpsl BHeApEeHUs. MekaToMHast
CBS3b U CTPYKTypa (a3 BHeapeHus. MeramsinyecKue COCTUHEHUS. DJIEKTPOHHBIE COCAMHEHMS.
3onnas teopus u ¢pasel KOM-Posepu.

. JJleKTPUYeCKHe CBOIicTBA

DNEKTPOIPOBOJHOCTh YUCTBIX METAJIOB, €r0 3aBUCUMOCTb OT TemIepaTypsl. PaccesHue
AJNIEKTPOHOB Ha JedeKTaX KaK HUCTOYHHK CONPOTUBICHUS. DJIEKTPUYECKUE CBOWMCTBA TBEPHABIX
pacTBOpOB,  pasNUYHBIX (a3 M TETEepOreHHBIX  CIUIAaBOB.  MeTOAbl  HM3MEpEeHHS
3JEKTPOCOIPOTUBIIEHUS: MOCTOBOM, NOTCHIMOMETPUYECKUW, WHAYKTUBHBIN. I[Ipumenenue
AJIEKTPUUYECKOTO aHaJIM3a JJISl UCCIEeAOBaHUS (DAa30BBIX PABHOBECHH M MPEBPAILLCHHUN B CIUIaBaX.
CnnaBel JUisi NPOBOJHUKOB KM 3JEMEHTOB COINpPOTUBIEHUS. Tepmoanextpuueckue 3PGeKThl.
Ucnons3zoBanne meroga TepmoI/C B MeTaiioBeieHnn. MeTasuibl U CIUIaBbI sl TEpMOIIap.

. TenJioBble cBoOIiCTBA

Temrmieparypa, TEIIIOEMKOCTD, TeIIocoaepkanue. KBanrosas Teopus TerioeMkocTa Jlebast.
OCHOBHBIE  COCTaBJISIOIIME TEIUIOEMKOCTH MeTajla. TelIoeMKOCTh CIUIaBOB. MeToabl
OTIpeJIeNIeHUs] TEIUIOBBIX CBOUCTB. Ilpocroil u auddepeHranbHbplii TEPMUYECKUN aHAIN3.
Kanopumerpuueckuif ananu3 omnpeneneHue TemuoBbIX 3((EeKToB (Pa30BbIX MPEBpAILCHH,
HAKOIUICHHOH 3HEepruu Aedopmaruu. M3MeHeHne TEmTOBbIX CBOWCTB MPH (Pa30BbIX U CTPYKTYPHBIX
npeBpamieHusx.  PemleHne  3ajay MaTepUANIOBEACHUS ~ METOJAOM  TEPMHYECKOTO U
KaJIOPUMETPUUYECKOTO aHaiu3a. TemIonpoBOJHOCTh METAJUIOB M CIUIABOB. OJIEKTPOHHAS H
peuIeToYHasl COCTaBISAIONIME TEIIONPOBOAHOCTA. MeTo1bl N3MEpEHNUs TEITIONPOBOJHOCTH.

. MarHuTHbIe CBOHCTBA

Knaccudukanus marHeTukoB. MarHUTHBIH MOMEHT artoma. Pusnuueckas MOpUpPoOaa
JUaMarHeTu3mMa UM = IapamMarHerusma. l3MeHeHue MAarHUTHOM  BOCHPUMMYMBOCTH  IIPU
MoJIMMOP(HBIX MpeBpaleHusIX, Aedopmarun. [[ua- U napamMarHuTHbIE CBOMCTBA METANTUYECKUX
a3 W TEeTepOreHHBIX CIUIABOB M MeToAbl uX wu3Mepenus. Peppomarnernsm. Kpusas
HaMarHM4YuBaHus W TeTns rucrepesuca. llpupona deppomarnerusma. M3meHeHue CBOICTB
(beppoMarHeTHKOB ¢ TeMmmepaTypoi, Touka Kriopu. DHeprus ¢(eppOMarHUTHOTO COCTOSHHUSL.
JlomenHnast crpyktypa. IIponecc HamarHumuumBaHus (eppoMarHeTUKoB. Teopus KOIPLUUTHUBHOM
cuibl. MeToIbl U3MEPEHUSI MarHUTHBIX CBOMCTB. bamnuctudeckuit Meto1. MarHuTOMeTpUYeCKui
Meton u MarHutoMerpbl. Kospuutumerpsl. Kon pasnmena, temsl Paznen, Tema OUCHMILIMHBL
Copnepxannrie MeTo/1bl U3MEPEHUS B 3aMKHYTOM 11enu. @eppoMarHUTHBIN CBOMCTBA METAJIOB, (a3
U TeTepOreHHbIX CIUIaBoB. [[puMeHeHre MarHuTHOro aHayin3a AJs U3y4eHus (a30BbIX paBHOBECHH
U IIpEBpallleHNil. MarHuTHbBIE MaTepHaIbI.

. TepMuueckoe paciiupenue v MJI0THOCTh

AHrapMoHHM3M KOJIEOaHUHN U TEMJOBOE paciiupeHue. J(MinaroMeTpuyeckuii aHaius U ero
MpUMEHEeHHe B MaTepuanoBefeHUU. OCOOCHHOCTH paclUpeHus (EeppOMarHUTHBIX CIUIABOB.
CrmuiaBbl ¢ 3afjaHHBIM KO3(DQUIMEHTOM TEPMHUYECKOTO paciidpeHus. [IIoTHOCT U mpUMeHeHue
METOJIOB €€ U3MEPEHUS B MATEPUATIOBEICHU M

5.1.2. JIutepaTrypa 11t HOATOTOBKH

1. MexaHuyeckue CBOICTBa METalJIOB : YUYeOHMK /Ui BY30B IO CIEUUAIBHOCTH
"MeTtaioBeieHre, 000pyI. U TeXHOJIOTHs TepM. 00pad. metaiioB" / B. C. 3omoTopeBckuii .—2-¢
u31., nepepad. u gon. — M. : Metamnyprus, 1983 — 350 c. : ui. ; 21 cm .— [Ipeam. ykas.: c. 348-
350. — bubnwmorp.: c. 347. — nmomymieHo B kadectBe yueOnnka .— 1.00. — 26 7k3.

2. MarepuanoBenenue : yueObnuk / B. b. Ap3amacoB, A. A. Uepemaxun .— Mocksa
:Ox3amen, 2009 .— 350 c. : un. ; 20 cm .— (YueOHuK s By30B) .— [occapwii : ¢. 346-349. —
bubnwuorp.: c. 350.

3. MexaHn4eckne CBOWCTBA MeTayuloB : YueOHWK ais By3oB / M. JI. bepumreiin, B.
A.3aiimoBckuii .— 2-e u3., nepepad. u gon. — M. : Meramnyprus, 1979 .— 495 c. — 42 sk3.

4. ledbopmaniysg 1 MeEXaHUKa pa3pylIeHUs] KOHCTPYKIIMOHHBIX MaTepuaios/ P. B. Xepoepr;
nep. ¢ anri. A. M. Bepumreitna nox pen. M. JI. bepmreiina, C. II. E¢umenko .—Mocksa :
Meramnyprus, 1989 .— 575 c.
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5. IIpouHOCTH CIJIaBOB : Yuel. mocodue st By30B 10 crienHaibHOCTH ""du3uka MmeTamios".
Y. 1. dedexrtsl pemmerku / M. A. ltpemens .— M. : Meramnyprus, 1982 .— 280 c. : un. 14; 20 cm
— bubmmorp.: ¢. 267-276 (275 Ha3B.).

6. dusnyeckoe MeTAJIOBEACHHWE : y4ued. AN CTYIEHTOB BY30B, OOYYAIOUIMXCS I10
Harnpasienuto 651300 "Meramnyprus" / C. B. I'paues, B. P. bapas, A. A. boraros, B. I1. I1IBetikun
— W3n. 2-e, nepepad. u non. — ExarepunOypr : YI'TY-VIIU, 2009 .— 548 c. : un. ; 23 cM .—
[Ipeam. yka3s.: c. 544-547. — bubnuorp.: ¢. 542-543.

7. MetamnoBenenue : yue0. must BTy3oB / A. 1. I'ynseB .— 6-e¢ uza., mepepab. u mom .—
Mocksa : Metamnyprus, 1986 .— 541 c.

8. MerainoBeieHne U TePMHUECKass 00padOTKa METAJUIOB : Yuel. s METaJLTypr. CIICI.
BY30B.— 3-€ U3/, mepepad. u pon. — M. : Metammmyprus, 1984 .— 359 c. ; 22 cM .— gomyIieHo

B KauecTBe yueOHunka .— 1.20. — 70 k3.

9. ®usnueckoe MerauioBenenue : B 3 1. T. 2. da3oBble mpeBpalieHus B METaIax 1 CIIaBax
U cIUiaBbl ¢ ocoObiMu usmueckumu cBoiictBamu / 1. I1. I'ackenn, A. 1. [Tenton, [[x. JI. boks u ap.
/ Tlon pen. P. Y. Kana, I1. Xaa3zena; [lep. ¢ anri. mox pea. O. B. A6pamosa, A. B. CepebpsikoBa .—
M. : Meramnyprus, 1987 .— 621 c.

10. ®usnueckoe metasutoenenue : B 3 1. T. 3. ®u3suko-MexaHU4YECKUE CBOMCTBA METAJLIIOB
u cruraBos / I'. Y. Bomnen6eprep, Jix. I1. Xupr, x. Buptvan u ap. / Iox pex. P. V. Kana, IT.
Xaasena; [lep. ¢ anrn. nmox pea. O. B. AGpamosa u ap. — M. : Metamnyprus, 1987 .— 661 c.

11. ®usnueckoe meramuioBeacaue Tutana / b. A. KomaueB .— M. : Meramnyprus, 1976 .

5.2. MartepuaJjioBeieHre U TepMUYecKasi 00padoTka

5.2.1. OcHOBHBIE pa3je/ibl U TEMbI:
o ATOMHO-KPUCTAJUIMYECKOE CTPOECHUE METAJUINYECKUX MaTepuanoB. MeTamndeckoe
cocTosHue BemlecTBa. Kpucramimueckas pemerka u ee onucaHue. Kiaccuduxanms
KPUCTAJIJIOB IO TUIy XUMHUYECKOW CBSI3U: METaJlJIbl, HOHHBIE KPUCTAJUIbI, KOBAJICHTHBIE
KPUCTAJIJIBI,  MOJIEKYJISIDHBIE ~ KPUCTAJUIBl.  AHM30TpOnus  KpUCTAJIOB.  TwHIb
KPUCTAIIMYECKUX PELIETOK MeTauioB. [lapameTpbl KpUCTAaUIMYECKON PEeIIeTKH: TEPUO]
PEILLETKH.
o OCHOBBI TEOpUU KpUCTAIM3aLUU MeTayioB. Kpucraminsanus 4ucThIX METalIOB.
Oco0eHHOCTH CBOMCTB METAJJIOB B KUIAKOM U TBEPJOM cocTosiHUAX. [loHsATHE O OMMKHEM
U JalbHEM THopsijKe. YciloBUEe paBHOBecHs (a3 B OJHOKOMIIOHEHTHOM cHCTeMe.
[lepeoxnaxnenue. Ilonstue o Teopernueckod U (AKTUYECKOM TemIiieparypax
Kpuctayusauuu. [lapameTpel KpuUCTalIM3alMyd — CKOPOCTb 3apOXKJIEHUS LIEHTPOB U
CKOpOCTh pocTa. ['omoreHHass kpucramuinzauus. [IoHSATHE O KPUTHYECKOM 3apoJIbIIlIE.
I'ereporenHoe 3apokaeHue. BiusHue npuMecel Ha NpPOLECC KPUCTAUIM3ALNH.
MonudunmpoBanue u MoaupuKaTopsl. BenuunHa 3epHa KpUCTAIIIM3YIOIIETOCS METaslIa.
Kpucramnuzanuss u  cTpykTypa ciautka (omiauBKH). JlepeKTbl CTpoeHHs CIuTKa,
00yCJI0BIEHHbIE OCOOEHHOCTSIMU KPUCTAJUIU3ALINY.
o ®a3sl B crtaBax. Onpenenenue (hasbl, KOMIIOHEHTa, cucteMbl. [IpaBuio a3 ['nbdoca.
Mexanuueckue cmecu. TBepable  pacTBOpbl  3aMenieHus. OrpaHudeHHble U
HEOTPAHUUYEHHBIE TBEPJBbIE PACTBOPBHL. YIOPSJOUYEHHBIE TBEPHABIE PAcTBOPHI. TBepable
pactBopsl BHenpeHus. Ponb pasmepHoro ¢akropa. I[Ipomexyrounsie ¢asbl, HX
pa3HOBUAHOCTH. CBOWCTBA 3JIEKTPOHHBIX COEAUHEHUM, TUIIBI KPUCTAJUIMYECKOHN PEIIETKHU.
®a3bl BHEIpeHUs! (KapOUIbl, TUAPUABI, HUTPUABI U Oopusl). Das3sl Beruntanus. da3opbie
U CTPYKTYpHBIE COCTABIISAIOIINE B CIIABAX.
o JlnarpaMmbl COCTOSIHMS CIIIaBOB. [IpHMHIMIBI U METONbI MOCTPOEHMS JUarpamm
COCTOSTHUS ABOMHBIX CHUCTEM. TepMHUecKHe KPUBBIE JUISl YHCTBHIX CILJIABOB U Pa3IMYHBIX
cruaBoB. IIpaBwiio peruara. Pasnuynble BuAbl AMAarpaMM COCTOSIHUS M MX aHAIM3: C
HEOTpaHUYEHHOU pacCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSTHUU; C OTPaHUYEHHOMN
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHMM M HAJIMYUEM DBTEKTUYECKOTO WIIN
MEPUTEKTUYECKOTO MPEBPALIEHHS; C OTCYTCTBUEM PACTBOPUMOCTU B TBEPJIOM COCTOSHUU
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Y HAINYMEM 3BTEKTHUECKOTO MPEBPALIEHUS; ¢ 00pa30BaHUEM ITPOMEKYTOUYHOM (a3bl U C
HNEPUTEKTHUECKUM TMPEBPAIICHUEM; C TOJTUMOPQHBIM MPEBPAIIEHUEM KOMIIOHEHTOB IPH
HQJIMYUU DBTEKTOMIHOIO M INEPUTEKTOMIHOIO IPEBPAILCHHUS; C PACCIOCHUEM >KMIKON
¢a3el 1 HATMYMEM MOHOTEKTUYECKOTO IMpeBpaineHus. ®a3oBbie NMPEeBpaIleHus B CIIaBax
IIPY HarpeBe U oXJNaKAeHUHU. Pa30oBble U CTPYKTYPHBIE COCTABIIAIOIINE CILIABOB.

. OcobeHHocTy Tpoliecca 3aTBEpACBaHUs B HEPABHOBECHBIX yCIOBUAX. JIMKBanus B
cruaBax. Bayrpukpucrammyeckas muksauus (BKJT). KoagduuuenT nukBanmu. Biusaue
JIMKBALIMM Ha CTPYKTYpy M cBoictBa. Dakrtopsl, Biuswomue Ha paszsutue BKIL. Ee
yCTpaHEHHUE MyTeM TEePMHUUECKOH 00pabOoTKu. 30HaIbHAS JIMKBALMS, TIpsAMasi U oOpaTHasi.
JIMkBaIys 10 yJ1eIbHOMY BECY U BCIIEICTBUE pacciaoeHus. Mepbl 60pbOBbI.

. JlnarpaMMbl COCTOSIHUSI CUCTEMBI XKele30-yraepo. IlomumopdHubie npeBparieHus B
xkenese. MeractabunpHas JuarpaMma  COCTOSIHMSL  CHUCTEMBI  KEJI€30-LIEMEHTHT.
J103BTEKTONAHBIE U 3a9BTEKTOUIHBIE CTANIU. benble JOIBTEKTUYECKUE U 3a9BTEKTHUECKHE
qyryHbl. CTpYKTYpHBIE€ COCTaBJISIOLINE CTaled U OENbIX YyT'YHOB, UX XapaKTEpUCTUKA U
coiicTBa. CTaOmibHas AuarpamMma CUCTeMbl jkene30-rpa¢ut. dazoBble NPEBpaLCHUs B
CTaJIAX M YyT'yHax IPU HarpeBe U OXJIaXACHUU.

o OcobenHoctu  (a30BBIX MpeBpalleHud B TBepAOM cocrossHuM. [loHsTHe
TepMu4ecKoil 00paboTku MeTamioB. M3oTepMuyeckie U TEPMOKMHETUYECKHUE IUAarpaMMBbl
npespauienys. KoHcTpyKTHBHAsI IPOYHOCTh METAJUIOB U CIUIABOB U IYTH €€ MOBBIILICHUS.
Ponp TepMOOOpabOTKM B MMOJyYEeHUM 3a/laHHBIX CBOWCTB, IMOBBIIICHUM KauecTBa MU
JOJITOBEYHOCTH ~ METAUIMYECKUX  MAaTepHANOB.  B3auMMOCBA3b  JIETUPOBAaHUSA U
TepMooOpaboTku. BeiOOp Marepuana W pexuMa TepMOOOpPaOOTKH MPUMEHHUTEIBHO K
KOHKpPETHBIM m3aemusiM. Kimaccuukarus BU0B TEpMUIECKO 00pabOTKH.

o MapreHcutHOEe mnpeBpaiieHue. lloHATHE O MapTEHCUTHOM IPEBpAIlEHUU Kak
6e311pHy3nOHHOM, CABUIOBOM, KOOMNEpaTUBHOM. OCHOBHBIE CTPYKTYpPHBIE THIIBI
MapTEHCUTA.

o beitnutHoe mnpespaiienue. CTpyKTypHbIe (GOPMBI MPOIYKTOB MPOMEKYTOYHOIO
npeBpaleHus, ux ¢gas3oblil coctaB. KuHetnka O€HUTHOTO MpEBpALIEHUs; 3aBUCUMOCTb
IIOJIHOTHI pacmaja OT TEMIEPaTypbl M30TEPMHUYECKON BbIAEPKKHU. V3MeHeHue cocraBa
ayCTeHMTA B Mpolecce OEMHUTHOIO PEeBPAICHHUS.

o [IpeBpareHus aycTeHuTa Mpyu HEMPEPHIBHOM OXJIaKIeHUH. [[oHATHE 0 KPUTHUECKUX
CKOPOCTSX oXxJaxJaeHus. dopMHUpOBaHME CTPYKTYpbl M CBOMCTBAa IPOLYKTOB pacraja
ayCTEHUTa IPU PA3NIMYHBIX CKOPOCTIX OXJaxaAcHUs. KoimyecTBEHHOE COOTHOIIECHHE
MEXIY Pa3IN4YHBIMU CTPYKTYPHBIMH COCTABJIIOIIMMH B 3aBUCUMOCTH OT CKOPOCTH
OXJIaXAeHUA. TepMOKMHETHYECKUE IUarpaMMBbl pacliaia Mepeoxak IeHHOrO ayCTEHUTA.

. OcHOBHBIE oOnepaliy TepMHUECKO 00paboTKu cTasiel u craBoB. OTxur I-ro poxa.
'omorennsaumonnblii  (Auddy3uonHslil)  oTxur. JlopeKpUCTaNIM3alMOHHBIN U
PEKPUCTAIUTM3AUOHHBIN OT)KUTH.

. Omxur Il-ro poma. IlonHbeli nepekpucTauIM3alMOHHBIM  oTxkur. OOnactu
npUMeHeHHs (OTJIMBKH, TMOKOBKH, IITAMIIOBKH, CBapHble M3/e1Ms). PeXUMbI MOJHOTO
OT)KUTa JUIsl MPOCTBIX YIJIEPOIAUCTBIX U JIETUPOBAaHHBIX crajeil. [IpuHumnsl BbeIOOpa
TeMneparypbl HarpeBa. CBs3b YCIOBUN OXJIQXKIEHUS NP OTKUIE C YCTOMYHMBOCTBIO
aycreHuTa oOpalaTeiBaeMbIX cTajeil. MI3MeHeHue CTPyKTypbl U CBOMCTB B pe3yJibTaTe
nosHoro omxkura. Hemonsslii omxur. HasHaueHne M NpUMEHEHHE B IPaKTHKE
TepMudecKkor 00padoTku. M3ortepmudeckuii oTxur. Hopmanuzamus 103BTEKTOUIHBIX U
3a3BTEKTOUJHBIX cTajeil. POpMUPOBAHHME CTPYKTYphl CTalIM IpPU HOPMAJIU3ALKU B
COOTBETCTBUM C TEPMOKHMHETUYECKMMH JUAarpaMMaMH paclajga IepeoxXyIa)xJIeHHOTO
aycreHuTa. CBOICTBAa HOPMAJIM30BaHHBIX CTAJIEH.

. 3akanka 0e3 momuMopdHOro  mpeBpamieHus.  3akanka ¢ duKcaruei
BBICOKOTEMIIEPATYPHOTO COCTOSIHUSA. MI3MeHeHNe pacTBOPUMOCTH BTOPOil (ha3bl B TBEPIOM
pactBope. Bbibop pe:xxnMoB HarpeBa u oxJaxkJaeHus. FI3MeHeHne CBOWCTB MpH 3aKajke 6e3
nosmmMmopdHoro mpeBpamenus. Hasnauenne wu oOnactu mnpumeneHus. [Ipumepsr
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UCIIOJIb30BaHUsl 3aKalKu 0e3 MOJMMOpP(HOro MpeBpallieHusi Uil CIUIaBOB Ha OCHOBE
JKeJle3a U [yl LIBETHBIX CIUIaBOB.

o 3akanka c noIUMMOPQHBIM TMpeBpaiieHreM. BbiOop ycioBuili HarpeBa Juis
VIJIEPOAMUCTBIX CTajlel: JOIBTEKTOMAHBIX U 3a3BTEKTOMAHBIX. BbpIOOp ckopoctu
OXJIQXKJIEHHUS B 3aBUCUMOCTU OT YCTOMYMBOCTH NEPEOXJIAXKIECHHOTO ayCTEHUTA, pPa3MEPOB
netanedi. TpeOoBanus, NpeabsBIsieMble K 3aKaJOYHBIM cpelaM. MeToabl 3aKajKu.
[IpoxasimBaeMOCTh WM 3aKaJIMBaeMoCTb  crajeid.  Dakropel,  ONpenearolue
MIPOKAJIMBAEMOCTb. Kpurepun MPOKAJIMBAEMOCTH. MeToib1 ornpezeneHus
npokanuBaeMocTH. [IpakTuueckoe 3HaueHue npokanuaeMocT. Kimaccudukanus cranei
0 NMPOKAIMBAEMOCTH. MeTO bl MOBEPXHOCTHOM 3aKaIKHU CTaJeH.

o CrapeHue NepechIliEHHbIX TBEPABIX pacTBOpoB KuHeTnka BbLAENEHUN IIpH
crapeHun. Koarymsanus. Bosspar nocne crapenus. MI3MeHeHue CBOWCTB CILIaBOB IIPU
crapenuu. llpupoga ymnpouHeHus Npu CTapeHUH. BrusHue NPONOIKUTENBHOCTH U
TEMIEPATypbl CTapEHHUs, COCTaBa CIUIABOB B JBOWHBIX M TPOMHBIX CHCTEMax Ha
VIPOYHEHHWE TMpU cTapeHuH. EcTecTBeHHOE W HCKYCCTBEHHOE cTapeHue. Bpibop
ONTUMAJIBHBIX PEKUMOB CTAPEHMUSL.

o Otnyck 3akaneHHO# cranu. HazHaueHne OTMycka MO TEMIEPATYPHBIM PEXHMaM.
[IpeBparenuss mpu HarpeBe 3akaleHHOW cTanu. M3MeHeHue CTPYKTYpbl U CBOMCTB IpH
OTIIYCKE B CBSA3HM C NPOTEKAIOIIUMHU Ipoueccamu. DakTopbl, ONpeneistoniie CBOWCTBa
CTaJld B HU3KOOTIYIIEHHOM U BBICOKOOTIYIIIEHHOM COCTOSHUU. XPYNKOCTh CTalel Mmpu
ornycke. OOpaTumast 1 HeoOpaTHMasi OTIIYCKHasi XPYIKOCTb.

5.2.2. Jluteparypa Ajs NOATOTOBKH

1. MatepuanoBenenue: yueb. aus Texs. By3oB / 0. M. Jlaxtun, B. I1. JleontbeBa. — 5-¢ u3s.,
crep. — Mocksa: Anbsine, 2009. — 528 c.

2. dusnyeckoe MeETaUIOBEAeHHE: yded. Uil CTYIACHTOB BY30B, OOYYarOIUXCA 110
Hanpasienuto 651300 "Meramnyprus" / C. B. I'paues, B. P. bapa3, A. A. boratos, B. II.
HIBeiikun. — U3x. 2-e, nepepad. u qon. — Exatepunoypr: YI'TY-YIIH, 2009. — 548 c.

3. MeranoBeaeHre 1 TepMudeckas 00paboTKa IBETHBIX METAJUIOB M CIUIABOB: YUEOHMK JUIS
CTYJICHTOB BY30B, 00y4aroluxcs Mo crenruaibHocTH "MeTaloBeieHue U TepM. 00pad.
metaoB" / b. A. Konaues, B. U. Enarun, B. A. JIluBanoB. — U3n. 4-e, mepepad. u gom. —
Mocksa : MUCHUC, 2005. — 432 c.

4. MarepuanoBeieHue: y4eOHUK Ui CTYACHTOB BY30B, OOYyYaroIIMXCs IO HANpaBlICHUIO
MOATOT. ¥ CIIEUATILHOCTSM B 00J1. TeXHHUKH U TexHosioruu / [b. H. Ap3amacos, B. 1. Makapoga,
I'. T. MyxuH [u np.]; nox obur. pea. b. H. Ap3amacosa, I'. I'. Myxuna. — 7-e u3na., crep. —
Mocksa: UznareasctBo MI'TY um. H. O. baymana, 2005. — 648 c.

5. HoBukoB U. U. Teopus tepmuueckoit o6paboTku. YueOnuk M.: Metamnyprus, 1986. —
480 c.

6. MetamnoBenenue u TepMuyeckas 0opaboTka cranu U yyryHa. CripaBo4HHMK B 3-X TOMax.
[Tox pen. A. I'. Paxmranra, JI. M. Kanyrkunou, C. [I. Ilpokomkuna, A. B. Cynosa T. 2.
CrpoeHnne uyryna u cranu. M.: Uatepmer naxxunupusr, 2005. — 528 c.

7. CenuanoBa O. B. CtpykTypa MaTepuaioB 1 METO/IbI e uccienoBanus. Kpucrammuzamms
MatepHaloB. J[BoifHbIe crulaBbl: yueOHOe ocoOue: PekoMeH10BaHO METOJUUYECKUM COBETOM
VYpanbckoro QenepalbHOTO yHHMBEpCUTETa Ui CTYACHTOB By3a, OOydYaloluXcs IO
HanpasieHusaM: 22.03.02 «Mertamnyprusi» u 22.03.01 «MarepuaoBeieHue U TEXHOJIOTHH
matepuaino» / O. B. CenuBanoBa, O. A. OneneBa, C. B. benukos; HayuHbIil penaktop A. A.
[ToroB; MuHunctepcTBo oOpa3oBanusi M Hayku Poccuiickoit ®enepauuu, VYpaibckuit
denepanbHblii  yHUBepcuTeT uMeHH mepBoro Ilpesupenta Poccun b.H. Enpiuna. —
ExatepunOypr: U3natensctBo Ypansckoro ynusepcureta, 2017. — 108 c. — ISBN 978-5-
7996-2170-4. http://elar.urfu.ru/handle/10995/52393.
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5.3. Kpucramiorpagus u ne¢geKTbl KPUCTAINIECKOr0 CTPOCHUS

5.3.1. OcHOBHBIE pa3fesbl U TeMbI:
o ATOMHO-KPUCTAJUIMYECKOE CTPOEHUE MAaTEPHUajIOB B  TBEPAOM  COCTOSHHH.
Kpucrannuueckass pemerka u ee onucanue. [lapamerpsl KpUCTaJNIM4ECKONW PEILETKH.
THUIIbI KPUCTANIMYECKUX PELIETOK MeTauloB. HIekcsl Muuiepa.

. CoBeplIeHHBIT W HECOBEPIICHHBIM KpHUCTALI. J[eheKThl KpHCTAIIIMYECKOTO
CTPOCHHS U UX BIMSHHUE Ha cBoiicTBa MeTaiioB. Kiaccudukanus nedextos.
. Bunsl Toueunsix nedextoB. BakaHcus, ee sHeprusi. PaBHOBecHass KOHIIEHTpPALUS

BakaHCcUW. VCTOUHMKM M CTOKM BakaHCH. Mwurpanusi BakaHCUH. ATOMBI BHEAPEHUS.
Atombl 3aMenieHus. KoMIieKkcel TouedHbIX 1e(heKTOB.

. JIuneitnsle aedexrol. Onpenenenue aucnokauuu. Kontyp broprepca u Bektop
Broprepca. IInockocth ckoibxkeHHs Auciokauuu. KpaeBas, BUHTOBas W CMEIIaHHas
auciaokauuu. JIBukeHue JUCIOKaluui: CKOJIbKEHHWE M IMEpPEeroji3aHue KpaeBou
JIACIIOKAIMH, TONEPEYHOE CKOJIbKEHUE BHUHTOBOM JUCIOKALMH. JABUKEHHE CMELIAHHOW
nuciokanuu. [lmockuit W mpocTpaHCTBEeHHbIM UcTOYyHUKKM Dpanka-Pupa. Ilone
HarnpsoKkeHud auciiokanuu. Cuilbl, JEWCTBYIOIIME HA JHMCIOKALMIO B TOJE BHEITHUX
HaIpsKEeHUH. YIIpyroe B3auMOoeHCTBYE NapAJIEIbHBIX TUCIOKAIUN B OJHOM MIIIOCKOCTH.
IInockoe QUCIOKanMOHHOE CKOIUIEHHE. B3auMoaencTBue NUCIOKAUUK B MapajuIeIbHbIX
IUIOCKOCTSIX  CKOJbXeHua. (OOpa3oBaHHMe TOYEUHBIX [e(EKTOB MpPU aHHUTHISLUU
JUCIIOKanui. JIMCIOKallMOHHBbIE CTEHKM H Junoid. KoOHTakTHOe B3aWMOJICHCTBUE
aucinokauui. Ilepeceyenme aucnokanuil. JIBukeHuWe [AHMCIOKAUMA C  TOPOramH.
Jucmokaiuyn B METAUIMYECKUX KpPHUCTAUIaX: €IMHUYHBIE YaCTUYHBIC JUCIOKALIWH,
CHUCTEMBbI CKOJIBXKEHUSl [UCIOKAaUUW, IHUCIOKAMOHHBbIE peakuuu, Kpurepuii Dpanka,
obpa3zoBanue 6apbepa Jlomep-KorTpema.

. [ToBepxHocTHBIE nedekThl. bonbleyrnoBsie rpanuibl. CTPyKTypa O0IbIIECYTIOBBIX
CPpaHUL], 3€pHOTPAHUYHBIEC TUCIOKAUMU U cTyneHbku. CrienuanbHble rpaHulbl. Pemerka
COBIMAJAIONIUX y3JIOB. DHEPTHUS MPOU3BOJBHBIX U CIICIIUAIBHBIX OOJBIICYTIOBBIX TPAHUIL.
['panuna HakoHa KpydeHHs. JIMCIOKALIMOHHBIE MOAEIIA MAJIOYTJIOBBIX TPaHULl. DHEPrus
MaJIOYTII0BOM TpaHUIlbl. Mexda3Hble TpaHUIIBI KOTEPESHTHBIC M HEKOTEPEHTHBIC.

5.3.2. JlutepaTrypa sl NOATOTOBKH

1. bapas, Bnagucnas PyBumoBuu. CtpoeHue u pusnueckre cBOMCTBa KPUCTAJUIOB: yuyeOHOE
nocobue / B. P. bapas, B. Il. Jlesuenko, A. A. IloB3uep; Hayu. pen. @. A. CugopeHko;
Vpan. roc. TexH. yH-T - YIIW um. nepBoro Ilpesmnenta Poccum b. H. Enpnuna. —
ExarepunOypr: YI'TY-VIIU, 2009. — 164 c.

2. Tlerpos, Anekcannp Hukomnaesud. TBepabie Marepuaibl. Xumus nedekroB. CTpyKkTypa u
CBOIiCcTBa TBEPBIX TeN: [yueO. mocodue s By30B] / A. H. IlerpoB. — Exarepunoypr: Uzn-
BO Ypai. yH-Ta, 2008. — 168 c.

3. Hosuxos, Unbs NU3pusnosud. JlehekTsl KpUCTAIIMYECKOTO CTPOSHHUS METauioB: Y4el.
nocoowue st By3oB / . . HoBukoB. — 3-e m3j., mepepad. u gom. — M.: Metamnyprus,
1983. — 232 c.

4. EpmakoB, Cepreii CrenaHoBuu. Pusznka METAUIOB M JA€(PEKThl KPHUCTAINYECKOTO
crpoenusi: Yueb. nocodue / C. C. Epmakos; Jlenunrp. nonutexs. uu-T. — JL.: JIT'Y, 1989.
—272c.

6.. /leMOBapHaHT KOMILIEKCHOTO T€CTA pa3MellleH Ha caiiTe

https://magister.urfu.ru/ru/programs/
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