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IIporpaMma BETyNHTEeILHBIX HCIBITAHAI B MATHCTPATYPY COCTABJIEHA ABTOPAMM:

Ne | ®UO Yuenas JIOJIZKHOCTH Kadeapa / nenaprament
n/n cTeneHb,
Y4Y€HOE 3BaAHHE

1 IIIBetikun I.T.H. 3aBeayomui kadenpa MeraioBeieHusI
Bnagumup kadenpoit
[TaBoBuY

2 ITonmoB Apremuii I.T.H. 3aBeyromui kadenpa TepmooOpaboTKH 1
AnexcaHapoBUY kadenpoit (bu3uKu MeTauIoB

IIporpamma yrBepskaena:

yqeﬁHO-MeTOIIH‘leCKl/lM COBETOM I/IHCTHTyTa HOBBIX MaTepHaJiOB 1 TEeXHOJIOTHil

ITpotokon 20220331-01 ot 31.03.2022 .

ITpencenarens YMC UHMT - 0O.10. Kopuuenko

Jlupexrop MHCTHTYTa HOBBIX MaTEPHAIOB U TEXHOJIOTHH %44/(@1&@1(03

AHHOTAIIUS: -~
IIporpamma cocraBiena B cooTrBeTcTBuUM ¢ TpeGoBaHusMH CaMOCTOSTENBHOIO y4eOHOTro
00pa30BaTeIbHOIO CTaHapTa, IPEAbIBISEMbIX K ITOJATOTOBKE MOCTYNAIOMIMX B MarucTpaTypy 1o
22.04.01 — MarepuanoBeieHUuEe U TEXHOJIOTUHA MaTEPHAIOB
DK3aMeH SIBJISIETCS] YeTHIPEXKOMIIOHEHTHBIM, IIPOBO/IUTCSI B TECTOBOH ()OpME B COOTBETCTBUU
¢ tpeboBaumsmMu Ilpukaza pexropa Yp®@Y Ne247/03 or 17.03.2022 r. «O BCTYyNHUTEIBHBIX
UCTIBITAHUSIX 110 TIpOrpaMMaM Maructparypsl B 2022 rojy».

Ilens BCTYyNUTEIBHBIX HCNBITAHUH — 00€CTICUNTD JIMLIAM, IIPETEH/IYIOMKUM Ha MOCTYIJICHHE
B Yp®VY nnsi ocBoeHus: 00pa3oBaTeNbHOM IPOrpamMMbl MarucTpaTrypbl., paBHBbIC YCJIOBHS, BHE
3aBHCHMOCTH OT IIPEIbIIYIIEro JOKYMEHTA O BBICIIEM 00pa30BaHUH.

3a/a9a BCTYNHTEIBHBIX HCIIBITAHUI COCTOUT B TOM, YTOOBI BBIABHTH HaIH4YHE FOTOBHOCTH
MOCTYIAIOIIET0 K OOYyYEHHIO B MAarkcTparype B 4acTH CHOPMHUPOBAHHOCTH HH(POPMALMOHHO-
KOMMYHHKATHBHOW KOMIICTEHI[UH HE HIDKE 0Aa30BOTO YPOBHSI M 3HAHUS OCHOBHOTO COJICPIKaHMS
NpO(UIBHBIX JUCIUILINH.



COJIEP)KAHUE BCTYIUTEJBbHBIX HCIIBITAHUA B MATUCTPATYPY 110
HAITPABJIEHUIO TIOATI'OTOBKHA

22.04.01 — MaTepuajioBe/ieHHe U TEXHOJIOTHH MaTepPHAaJIOB

1. CprRTypa coacpkaHud BCTYIIUTECJIbHOI'0 MCITBITAHUA BKJIKOYACT 4 pasaejia

Paznen ®dopwma, BpeMs bayuier
TectupoBanue, BBISABIISIOIIEE HAINYHE pasBuror | KommnbroTepHoe
KOMMYHHMKATUBHOM KOMIIETEHIIUM HA PYCCKOM S3bIKE (SI3bIK | TECTUPOBAaHUE 0-20
JIeTIOBOTO OOIIEHHS). 20 MUHYT
TectupoBanue, BBISABIISIOIIEE HAINYHE pasBuror | KommnbroTepHoe
KOMMYHHMKAaTUBHOM KOMIIETEHIIMM HA WHOCTPAHHOM SI3bIKE | TECTUPOBAHUE 0-10
(BI1aieHME MHOCTPAHHBIM SI3bIKOM Ha 0230BOM YPOBHE). 10 MmunyT
[MonuaucuumivHapHblii TecT 1mo 6a30BeIM AucuuIMHaM ¢ | KommnbiorepHoe
UCIOJIb30BaHNE OAHKOB 3aJ]aHUN HE3aBHCHMOTO TECTOBOTO | TECTHPOBAHUE 0-20
KOHTPOJIS. 30 MUHYT
N Komnerorepnoe
[MonuaucnunimHapHbIT TECT 1o poQUIBLHBIM
TECTUPOBAHUE 0-50
JTUCHUILIMHAM.
60 MuUHYT
MakcuMaJibHbIH UTOTOBBII 0211 100




2. COIEPXAHHUE TeCTUPOBAHMS, BbISIBJISIIOLIIETO HaJIu4yue pa3BuTOI
KOMMYHUKATHBHOMH KOMIIETEHIIMH HA PYCCKOM SI3bIKe

[Ipounrtaiite Beiaepkku U3 cratbl O.0. CMonmuHON "CrocoOb! MOBBIIICHHUS YKOYCTONYHBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPHUIL" 1 BBINOIHUTE 3aJaHUS

Crnoco0bI NOBbINIEHHS IKOYCTOHYHUBOCTH YPOAHU3UPOBAHHBIX TEPPUTOPHUIA
0.0.Cmo1MHa

Annomayusn. (A) B craThe npeanoxkeHsl ABa crocoda MOBBIIIEHUS SKOYCTOHYMBOCTH TOPOACKUX
tepputopuii. (B) IlepBelii cmoco6: cosmanue Hambosnee ONArONPUSATHBIX —YCIOBHHM  JUIS
MPOU3pACTaHMsl JJIEMEHTOB O3€JICHEHMs, BTOPOW — UCIOJIb30BaHUE OMOHUYECKUX MAJbIX
apXUTEKTYpHBIX (HOpM (M/WIIM 3JEMEHTOB TOPOJICKOM cpefbl) — 0OBEKTOB apOOPCKYNIBITYPHl HA
tepputopun 3actpoiiku. (B) IlepBwiif crmoco® HameneH Ha TPaMOTHOE MPOSKTUPOBAHUE
JCH/IPOJIOTUYECKOTO IUIaHA 3€MEJIbHOIO YYacTKa, IO3TAalHOE COCTaBJIEHHE KOTOPOIO JIOJIKHO
MIPOU3BOJUTECS C YYETOM CIEIYIOIIUX AaCHEKTOB: HKOJOTMYECKOTO MacropTa, ajljielIonaTHH,
(UTOMMATONIOTHH IPEBECHBIX PACTCHUI, CBOJTHOTO IUIAHA MHKEHEPHBIX CETEH, CXeMbl BEpTUKATHLHOU
TUIAHUPOBKUA TEPPUTOPUIA, IUIAHUPOBOYHOM CTPYKTYpPhl U (PYHKIIMOHAIBHOW OpTraHU3aluu
tepputopun  3actporku. (I') OcCHOBHBIE TIOJIOXKEHUS TEPBOrO  CHoco0a  IMOBBIIICHUS
9KOYCTOMYMBOCTH  TEPPUTOPUU  BOIUIM B  HAYYHO-TIPAKTUYECKHE  PEKOMEHIAIIHH.

Knroueevie cnosa: 3KOYCTOI>1‘IPIBOCTL, O3CJICHCHUC, IPCBCCHLIC pPaCTCHUA, ap60pCKy.HBHTypa,
9KOJIOTHYCCKUM nacropT, aJlJICJaomnaTus;.

1. B ycioBusix Bce Bo3pacTaroiieil ypoaHu3aluu U WHIYCTPUATIN3alMA BO3HUKAET HE0OXOAMMOCTh
COXPaHEHHUS, TMOJACpPKAHUS W OXpaHbl MPUPOAHBIX JaHIIIA(PTOB, 3E€JICHBIX MACCHUBOB U
pEeKpealMoOHHbIX 30H. B CBSI3M € COBPEMEHHBIMH TEHJEHLUSMHU CTPAaTErMUECKOE pa3BUTHE
TEPPUTOPUNA M  TOCEJIIGHUH  IUIAHUPYETCS MPOBOJUTH B  paKypce HKOYCTOHYHMBOCTH.
«DKOYCTOMUMBOCTBY» - 3TO TOBBIIIEHUE COIMUOTEXHOA(P(EKTUBHOCTU PECYPCOIOIB30BAHMS MPU
JKCIUTyaTalui ypOaHU3UPOBAHHBIX TEPPUTOPHM. DKOYCTONUMBBINA aHAIU3 TEPPUTOPUH, B pa3pese
HaIOJIHEHUS! aHTPONOTeHHOro JaHAImadTa 3IEMEHTaMU «KUBOW» CpPEIbl, BBISBISET HECKOJIbKO
BBIPQKEHHBIX BEKTOPOB I'YMAaHM3AallMOHHOW OpraHW3alMi IOpPOJCKOrO MPOCTPAHCTBA, TAKUX KAK
coxpaneHue QIopsl ¥ (hayHbI; OXpaHa MPUPOTHOTO KOMIUIEKCA PaJy CaMOi MPUPOIbI; 00eCTICUeHHE
9KOJIOTHYECKH 0€30MacHOr0 pa3BUTHUS OOILIECTBA OTHOCUTENBHO OKpYXKAaroIlled MPUPOTHON cpelibl

[1].

2. Jlna co3maHusl SKOJOTUYECKONW YCTOMYMBOCTU CPEIbl KU3HENEATETLHOCTH YeJIOBeKa KpaitHe
BaXHO PacCMOTPETh CHOCOOBI yyeTa MHTEPECOB IPYTUX KHUBBIX BUIOB M BCEH IUIaHETHI B LEJIOM.
Peur wmaer o HEZONMYCTUMOCTH JKECTOKOM OSKCIUTyaTallMM 3€MJIM, YHHUYTOKEHUU JIECOB,
YHUYTO)KEHUHM MECT OOMTaHUS KUBOTHBIX, Pa3BUTHM 53KOHOMHUKM U TPOMBIIUIEHHOCTH,
M3MEHSIIOMIEeH KiIuMar IulaHeThl. Llenbio Hamero uccienoBaHusl SIBISETCS M3Y4YEHHE CIOCOOOB
03€JICHeHUsI TOPOJCKUX TEPPUTOPHUI 17151 pa3pabOTKH peKOMEHIAlUi MO YCTPONUCTBY YCTOMUUBOM,
3I0pOBOM U COLMATIBHO OPUEHTUPOBAHHON CpEbI ITOJTHOLEHHOM KU3HH YEJIOBEKA B TOPOJIE.

3. IlepBsIii coco0 MOBBIIEHUS YKOYCTOHUMBOCTU TEPPUTOPHH 3aCTPOMKH — co3aHue Hanboee
OJ1aroNpUsITHBIX YCIIOBHI Ui MIpOU3pacTaHus 3JIEMEHTOB O3CJICHEHMUSI.
[Ipy mpoeKTHPOBaHUM PA3TUYHBIX CHOCOOOB O3eNeHEeHMs YIUIl (psioBas TPYNIOBas MOCANKa;
3eJIeHble OCTPOBKH PETYJIMPOBAHUS JABM)KEHUS TPAHCIOPTA U IMELIEXO0B; MalMCaAHUKH, aJlieH,
CKBEpBl, «KapMaHHbIE IapKW»; 3€JIEHbIE pPAa3ACIUTENbHBIE I0J0CHI;, 3€JIEHbIE TEXHUUYECKHE
KOPHJIOPbI) HY’KHO YYUTHIBATh SKOJIOIMUECKUN MAacopT, (GUTONATOIOTHIO U AJJIEIONATHIO KaskKI0TO
3alPOEKTUPOBAHHOTO 3JIEMEHTA O3€JIEHEHMS Ha JEHIPOJIOrMYECKOM IIIaHE 3€MEIBbHOIO Y4acTKa.
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3.1. Dxonoruyueckuii macnopT pacTeHUH BKIIIOYAET B ceOs TaHHBIE O TEMIAaxX POCcTa, TpPeOOBaHUH K
IIOYBE, BIAKHOCTA U MHCOJISILIUU TEPPUTOPHH, a TAKKE CONEPIKUT CBEACHUS O Ia30yCTONYMBOCTH
pacTeHui u ap.

...Ilocne mpoBeneHUs aHaInM3a MHKEHEPHBIX H3BICKAHMA HEOOXOIUMO M3 CYLIECTBYIOLIETO
aCCOPTUMEHTA JIPEBECHBIX PACTEHUH pernoHoB Poccun mogodpats Te BUbI, Y KOTOPBIX TPEOOBaHHS
K MecTy Ipou3pacTaHusi HPUOJIMKEHHO COBNAJAIOT C IPafOCTPOUTEIBHBIMH OCOOEHHOCTSIMU
TEPPUTOPHUH 3aCTPOUKHU.

3.2. ®uTOonaTONOrUsA IPEBECHBIX PACTEHUN IMOJPOOHO PACCMOTPEHA JAOKTOPOM OHOJOTHYECKUX
Hayk, npodeccopom .M. MunkeBuuem. PekomeHnayercst B cirydae oOHapyKeHUs 3a00JeBaHUs Yy
JPEBECHBIX W/UJIM KyCTAPHUKOBBIX MOPOJ CBOEBPEMEHHO ITPOU3BOAUTH UX JICUEHHE, TIOCPEICTBOM
BBEJICHUS JIEKAPCTBEHHBIX IIPENAPATOB Yepe3 KOPHU, HaJ3€MHbIE OPTaHbl WM UHBEKIUU B CTBOJI.
Jlnis NOBBILIEHHS YCTOHYMBOCTH JIPEBECHBIX pacTeHU K TpUOHBIM O00J€3HSAM HEo0XO0ANMO
HCIOJIb30BaTh OMOJIOTUYECKH aKTHBHBIC BEIIECTBA — MIOJJKOPMKY APEBECHBIX pacTeHuid [4].

3.3. «AJIenonaTu4eckoe B3aUMOJEHCTBUE PACTEHHH IpYr Ha ApPyra MOXHO IOAPAa3[ENIUTh Ha
xumudeckoe u ¢usndeckoe. [lon ¢uzmueckuM B3aUMOACHCTBUEM IOIPA3yMEBACTCS CO3JIAHHE
OIIpeJIeIEHHOI0 MUKPOKJIMMaTa, Korja 0oJiee BHICOKHE PACTEHUs CO3/Ial0T YaCTUYHOE 3aTEeHEHUE U
MOBBILIEHHYIO BJIQXKHOCTD JJI PACTEHUIN HIDXKHETO sipyca. XMMHYECKOE B3aUMOJIEHCTBHE CBOIUTCS
K TOMY, YTO HAJ3€MHBIE YaCTU PAaCTEHUN MOTYT BBIAEIATH IIaXy4He BELIECTBA, OTIYTHUBAIOIINE
BpEAUTENICH, a KOPHEBBIE CUCTEMBI BBIJIEISIOT Pa3IMuHble OPraHNYeCKUE BEIIECTBA, CPEIU KOTOPHIX
€CTb BUTAMHUHBI, caxapa, OPraHWYECKHE KHUCIOTbI, (EPMEHThI, TOPMOHBI, (EHOIbHbIE
coeauHeHHus. .. » [5].

4. Ha sTare 1iaHUpOBKH TEPPUTOPHH CIICAYET U3YUUTh CBOHBIN IIJIaH HH)KEHEPHBIX CETCH, CXeMy
BEPTUKAJIBHON 3aCTPOHKHM W (YHKIMOHAIBHYIO OPraHU3allUI0 TEPPUTOPUU 3acTporku. [lpum
MOCaJIKe CPEBLEB B 30HAX JICHCTBHS TEIJIOTPACC PEKOMEHIYETCS YUUTHIBATh (DaKTOP MPOrPEBAHHSI
MOYBBI B 00€ CTOPOHBI OT OCH TEILIOTPAcChl. [IJisi 30HBI MHTEHCUBHOT'O MPOTPEBAHUS — 10 2 M,
cpenHero — 2-6, cmaboro — 6-10 M moTpeOyroTCs pasHbIe pelIeHUs O BBIOOpE pacTeHuil. Y
TEIUIOTPACcC HE PEKOMEHIYETCS pa3MelaTh JIUITY, KJIEH, CAPEHb, )KUMOJIOCTh — OJIMIKE 2 M; TOIIOJIb,
OOSIPBITHUK, KU3WIBHUK, IEPCH, JIUCTBEHHUILY, Oepe3sy — Onmxke 3-4 m [7]. Kpome Toro, BOIM3H
AJIEMEHTOB 03€JICHEHHsI HEOOXOIUMO BBITIOIHSTH OrPakIArOIIYI0 KOHCTPYKIIUIO HITH BBICAXKHBATh
JPEBECHBIC PAcCTEHUS Ha TMOAMOPHBIX CTEHKaxX (IS 3alUThl OT BaHJAIN3Ma, MOBPEXICHUI
yOOpOYHOM TEXHUKOI).

5. BtopeiM cmocoOOM TOBBIIIEHHUS HSKOJOTMYECKON YCTOMYMBOCTH SIBISETCS BHEIpPEHHE Ha
TEPPUTOPUIO  3aCTPOMKM  OMOHMYECKHX  DJJEMEHTOB  OmaroyctpoiictBa —  00BEKTOB
apOOPCKYIBOTYPBL. APOOPCKYIBIITYpa — 3TO UCKYCCTBO (DOPMHUPOBAHMS U3 JPEBECHBIX PACTCHUI
Pa3IMYHBIX apXUTEKTYpPHO-XYJI0KECTBEHHBIX (opMm. Halbmromaercss akTUBHOE BhIpal[MBaHUE
OMOHMYECKUX MaJIbIX apXUTEKTYPHBIX (hOopM 3a pyOexoMm, a Tak)Ke BO3PACTAIOIINM OTEYECTBEHHBIM
MHTEpEC K JaHHOMY BHJY HCKyccTBa [8]. ApOOpPCKYNBNTYpHBIE OOBEKTHI — 3TO OOBEKTHI KUBOU
MPUPOJIbI, BHEJAPEHHE KOTOPHIX B TOPOACKYIO Cpeay B KadyeCTBE HJIEMEHTOB OHMOHHYECKOTO
OIaroycTpoiicTBa CocOOCTBYET YIYUYIICHUIO SKOJIOTHYECKONH OOCTaHOBKH Ha MHUKPO-, ME30- U, B
MEepCIEKTUBE, HA  MakKpoypoBHE. JlJII  MOBBIMIEHUS  SKOJOTMYECKOW  YCTOMYUBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPUN HEOOXOAUMO CO3AaBaTh HanboIee OIaroNpUATHBIE YCIOBHS AJIs
MPOU3pacCTaHus IPEBECHO-KYCTAPHUKOBBIX MTOPOJI, @ TAK)KEe BHEIPATH OOBEKTHI apOOPCKYIBITYPhI
Ha TEPPUTOPUHU TOpPOJICKOI 3aCTPOMKH.
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0.0.Cmonuna. Crioco0b! MOBBIICHUS YKOYCTOHUNBOCTH ypOaHU3UPOBAHHBIX TEPPUTOPHUIL/
N3Bectus By3oB. CtpoutensctBo. 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'IpaEMJ'IbeII:‘ﬂ OTBET M3 NPEeANOKEHHBIX HIKE BAPDHMAHTOB

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

' 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 HAJIMYHMe  Pa3sBUTOH
KOMMYHUKATHBHOH KOMIIETEHIIMH HA HHOCTPAHHOM fI3bIKe

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:
«MareMaTuka», «DU3NKA», «XMMHSI»

4.1. MaTteMaTHKA:

4.1.1 OcHoBHBIE pa3/ieJibl H TEMbI:
e (CucreMbl TMHEUHBIX YPABHECHHI
e Marpuiibl ¥ ONPEACTUTENN

4.1.2 Pexomenayemas qureparypa

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

2. ®uxrtenronsir I'.M. OcHoBsl MaTeMaTnueckoro ananuza, C-I1160.: Jlans, 2010.

3. Tuxonor A.H., BacunseBa A.b., CemnukoB A.I'. [luddepennunansubie ypaBHEHUS,
M.: ®usmataur, 2005.

4.2. Puzuka

4.2.1. OcHOBHBI€ pa3/ieJibl U TeMbI:
e J/[uHaMuKa MaTEpUAIIbHON TOUYKH.
o Ou3nYecKrue OCHOBBI MOJIEKYJISIPHOU (PU3UKHU.
e TepMoauHaMuKa

4.2.2. Pexomenayemasi JiuTeparypa

1. Bamumes M.I'. ®usuka: yuyebnoe nmocodbue /M.I'. Banumes, A.A. Tlo3guep. — CII6:
Wzn. Jlass, 2010. — 576 c.

2. Cagennes, 1.B. Kypc o6mieii ¢pusuku = A courseingeneralphysics : y4e06. mocodue : /
. B. CaBenbeB. — M.: Jlanp, 2011. — (JIyymue knaccuyeckue yueoHukn) (Knaccuueckas yuebnas
muteparypa no ¢usuke).— Homymeno Hayd.-meron. coperom no ¢pusuke M-Ba oOpa3oBaHus
Hayku P®.— URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=707

3. Bonpkenmreitn B.C. CoopHuk 3a1a4 o obmemy Kypcy ¢usuku /B.C. BonbkeHITEHH.
— M.: Hayka, 2008-2010. — 328 c.

4.3. Xumus
4.3.1. OcHOBHBIE pa3/ieJibl U TeMbI:

e  OKHUCIHUTEIbHO-BOCCTAHOBUTEILHEIC pCaKknunu.

4.3.2. PexomeHayemas JIuTepaTrypa

1. I'munka H.JI. OOmias xumus: [yueb. mocobue s HexuM. crei. Bysos] / H.JL
I'munka. - M.: KHOPVYC, 2010. 746 c.

2. I'muuka H.JI. O6mas xumus: yueOnuk juis By3oB / H.JI. I'munka. - M.: KOpaiir,
2011. 898 c.

3. Xaxanuna T.U. Heopranmueckas xumus: y4e0. mocodue [uis CTYyIE€HTOB BY30B,
oOyyaroruxcs o TexH. cneruanbHocTsM / T.W. Xaxanuna, H.I'. Hukutuna, B.W. I'pebenbkoBa.
- Mocksa: HOpaiir, 2010. - 288 c.

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

5. [TaBnoB H.H. O0mas u Heoprannveckas xumus: YueO. nis By3oB / SA.A. Yrai. -
CII6.[u ap]: Jlans, 2011. 527 c.
6. [TaBnos H.H. O6mas u Heopranuyeckasi XuMusi: y4e0. JUisi TEXHOJL. U XUM.-TEXHOJL.

HanpasjieHu# noArotr. 6akanaspoB 1 MaructpoB / H.H. [TaBnoB . - Cankr-IletepOypr ; Mocksa ;
Kpacnopnap: Jlans, 2011. 496 c.

5. COAEPKAHUE nouaucuunInHApPHOI0 TECTAa M0 NPO(PUIbHBIM AUCHHUILINHAM
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https://exam2.urfu.ru/question/category.php?courseid=4&edit=326
https://exam2.urfu.ru/question/category.php?courseid=4&edit=329

5.1. ®u3nko-MexaHMUYECKHE CBOHCTBA MATEPHAJIOB
5.1.1. OcHoOBHBIE pa3/e/bl U TEMbI:
. Yrpyrocts U HeNmoJIHAsA YIPYrocTh METAJJIOB.

OcHoBHblE TIOHATUA U onpexaeneHus. HanpsbkenHoe cocrositHue.HopmanbHble
KacaTenbHble HampspkeHus. [lepopmupoBanHOe coOcCTOsiHUME. XapaKTePUCTUKU —AedopmMarium.
YCnoBHBIE W WCTHHHBIC XapaKTEPUCTHKH. OJIEMEHTApHBIH H 0000mIeHHBIM 3akoH ['yka.
@usnyeckuii cMmpicn Moxayne ympyroctu. Heynpyrocts. Ilpsimoe u oOpaTHOe ympyroe
nocneneiicTeue. Mukporiactuueckas neopmanus. Iddext baymmnarepa. BHyTpennee Tpenue.

. IlinacTuueckas fepopmManmsi M yipouHeHHe.

OcHOBHBIE TEOpPUHM TNPOYHOCTH U IIACTUYHOCTU. I[IIACTUYHOCTH MOHOKPHUCTAIIOB.
[IpuBenennoe Hamnpspkenue casura. 3akoH llImupmaboaca. Teoperunueckas npodHocTh. OlieHKa
CKIIOHHOCTH K XPYOKOMY M BSI3KOMY paspymieHuto. JledhopmManroHHOE yIpOYHEHHE
MOHOKPHCTAJIJIOB U €r0 OCHOBHBIE 3aKOHOMEPHOCTH. J(narpaMMsbl AegopManii MOHOKPUCTAILIIOB.
Juarpammbl nedopManuy MOJIMKPUCTAIIIOB. BiusHue rpaHuil 3epeH u cy03epeH Ha yIpodYHEHHeE.
BiusHue BenuuuHBI 3€pHAa  Ha  MEXAHMYECKHE CBOMCTBA. MeEXaHHM3Mbl  yIIPOYHEHMUS.
CBepXIJIaCTUYHOCTD U YCIIOBUS €€ MPOSIBICHUS.

. TexHnKa MeXaHU4eCKHUX MCIIBITAHUI

Knaccugukanus Mexanndeckux ucnbiTanuid. McnbiTanue Ha pactsokenue. [lepBudnbie u
WCTUHHBIE uarpaMmbl. OCHOBHBIE XapaKTEPUCTUKU MPOYHOCTH U IJTACTUYHOCTH MTPU PACTAKEHUU.
Ucnbrtanus npu cxatuu, u3rude, kpydeHuu. Cxembl U 00pasipl. MeToanka onpeaeneHus yiapHoit
BSI3KOCTH.

J Pa3pymenue.

HcnpiTanus o00pa3lioB C KOHIIEHTpaTopamMu HampspkeHuid. @pakrorpadus. Bumsl
paspyuieHus. Xpynkoe paspyiuenue.. @pakrorpadus Xpynkoro pazpyuienus. Bsaskoe paspyienue.
3apokJeHre M pacHupocTpaHeHue BA3KOM TpemmHbl. @Opakrorpadus BA3KOTO pa3pylICHUS.
Junamuueckue ucnbiTanus. Ilepexos OT BA3KOro paspylIeHHs] K XpPYHKOMY. XJIaJHOJIOMKOCTb.
Brnusinue BHemHuX pakToOpoB, CTPYKTYPBI U COCTaBa CIJIaBa Ha MpOIecC pa3pylieHus. Pa3pyiienue
B ycioBusix nposisieHus 3¢dexra Peobunnepa. Teopus I'puddurca u e€ pazsutne. Kpurnueckas
WHTEHCUBHOCTh HANPSDKEHUU. 3apOoKIEHUE U PACHpPOCTPAHEHUE XPYHKOM TpelHHbl Bs3kocTb
paspymenus. K-xpurepuii. J-unterpan. BinsHue XUMHYECKOro COCTaBa, NapaMeTPOB CTPYKTYPhI
Ha BA3KOCTb pa3pylICHUs

. CrnenmnajnbHble MeXaHHYecKHe UCTILITAHMS.

Teeprocts MetamoB Ompeznenenue TBepAoctd no bpunemno, Bukkepcy um Poxsemny.
Onpenenenre MUKpOTBEPAOCTU. lpyrue MeToibl ONpeieaeHus] TBEPIOCTU. SIBIEHNE yCTaIOCTH.
Paspymenue KOHCTPYKIMH MOJ JACUCTBHEM LUKIWYECKUX HANPsOKEHUM. XapaKTepUCTUKHU
LUUKINYECKOr0 HarpykeHus. VcnblTaHuss Ha BBIHOCIMBOCTh. JlMarpamMmbl LHUKJINYECKOU
TPEIMHOCTONKOCTH. Tepmuueckass ycrtamoctb. OnpeneneHue sxaponpouHocTd. llomsyuects u
penakcauusi HanpspkeHu. Jluarpammel U craguu nonsydectd. VMcnbplTaHus Ha MOJI3Y4ecTbh U
JUINTEIBHYIO INPOYHOCTHb. Mamuusl Uil UcnbITaHus. M3HammBanue MerawioB. Jpyrue Buibl
M3HAIIMBAHUA: KOPPO3UOHHOE, OKUCIUTEIbHOE, KaBUTalMOHHOE. McnpiTanus Ha u3HOC. MeTo bl
HCCJIEIOBaHMSI IOBEPXHOCTHON IPOYHOCTH. XapaKTEPUCTUKHU U3HOCOCTOMKOCTH.

. OCHOBBI 3/1EKTPOHHOM TEOPUH METALIOB

CrpoeHre HenepexoJHBIX U TNEpexOAHbIX MeTauioB. CoBpeMEHHas MOJENb MeTallla.
KBanrtoBas Teopus CBOOOIHBIX 3JIEKTPOHOB. DHEPTETUUECKHE COCTOSHUS AIEKTPOHOB B BOJTHOBOM
IIPOCTPAHCTBE. 30HHAS MOJENb YHEPreTHUECKOro crnekrpa. 3oHbl bpuiutosna B K-npoctpaHctse.
[ToBepxHocTh depMmu. 30HHASL CTPYKTYypa METAJUIOB KOHKPETHBIX IPYIIIL.

o Buabl me;kaToOMHOM CBSI3U M (pa3bl B CIIAaBAX

[Ipupona cuit MexaToMHOTO B3aumoaecTBus. Tumbl cBa3el. MonHasa cBs3b. CTpykTypa u
CBOMCTBA MOHHBIX KpUCTAIIOB. KoBasieHTHAas cBs13b. CBA3b B MOJIEKYJIE BOIOpoAa. Meramunueckas
CBSI3b, €€ OCOOEHHOCTH. MeXaTOMHOE B3aMMOJEHCTBHE B KpUCTAIAX MEPEXOIHBIX METAIJIOB.
CpolicTBa METAUIMUECKUX KpHUCTauIOB. TBepable pacTBOpbl 3amelieHus. llapamerpsl
HECOOTBETCTBUA. YIIOPSJIOYEHHBIE TBEPJbIE PACTBOPBL. DBIIMKHMM M JanbHUM NOPAIOK, HX
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napaMmerpsl. Tunel cBepXcTpykTyp. K-cocTosHue. TBepable pacTBOpsl BHeApEHUs. MekaToMHast
CBSI3b U CTPYKTypa (a3 BHeApeHMs. MeTaulndeckue COeIUHEHMs. DIEKTPOHHbBIE COCIMHEHMS.
3onnas teopus u ¢pasel KOM-Posepu.

. JJleKTPUYeCKHEe CBOIiCTBA

DNEKTPOIPOBOJHOCTh YUCTBIX METAJIOB, €r0 3aBUCUMOCTh OT TemImepaTypsl. PaccesHue
JIEKTPOHOB Ha Je(eKTaXx KaK HCTOYHMK CONPOTUBJICHHUSA. DJIEKTPUUYECKHE CBOMICTBAa TBEPIBIX
pacTBOpOB,  pasNUYHBIX (a3 M TETEepOreHHBIX  CIUIABOB.  MeTOAbl  HM3MEpEeHHs
JJIEKTPOCONPOTUBIICHUS: MOCTOBOM, IOTCHIMOMETPUYECKUN, HWHAYKTUBHBIN. [Ipumenenue
AJIEKTPUUYECKOTO aHaJIM3a JJISl UCCIEeAOBaHUS (Da30BBIX PABHOBECHH M MPEBPAILCHHUN B CIUIaBaX.
CrnaBbl Ui IPOBOJHHMKOB M 3JEMEHTOB COINPOTHUBIEHUS. TepMoanekTpuueckue 3(QexTs.
Hcnonbs3oBanue metona tepmol[C B MeTasuioBeieHUU. MeTaibl U CIUIaBbl AJ1s TEpMoIIap.

. Tennosble cBOliCTBA

Temmeparypa, TEIUIOEMKOCTD, TeTIocoaepkane. KBanrosas Teopus TeruioeMkocTa Jlebast.
OCHOBHBIE  COCTaBIAIOIIME TEIUIOEMKOCTH MeTaula. TeIuIoeMKOCTh  CIUIaBOB.  MeToasl
OIpeNleNIeHUs] TEeIUIOBBIX CBOUCTB. Ilpocroil m muddepeHnranbHblii TEPMUYECKUN aHAIM3.
Kanopumerpuueckuil aHanu3 ompenesieHue TemIoBbIX 3¢ ¢ekToB (a30BbIX MpeBpalleHuil,
HAKOIUICHHOH »HEpruu Aedopmaruu. M3mMeHeHne TemTOBbIX CBOWCTB MPH (Pa30BbIX U CTPYKTYPHBIX
IpeBpalieHusX.  PemieHme  3amad = MaTepUaloBENEHUS ~ METOJOM  TEPMHUYECKOIO U
KaJIODUMETPUUYECKOTO aHaiu3a. TemIonpoBOJHOCTh METAJUIOB M CIUIABOB. OJIEKTPOHHAs H
pEeLIeTOYHAs COCTABIIAIOIIUE TEIIONPOBOJHOCTA. MeToAbI U3MEPEHUSI TEIUIONPOBOAHOCTH.

. MarsurHsbie CBOMCTBA

Knaccugukanus wmarHeTukoB. MarHutHeli MoMeHT aroma. ®usuueckas mnpuposa
JUaMarHeTu3mMa W IapaMarfHerusma. l3MeHeHue MAarHUTHOM  BOCHPUMMYHMBOCTH  IIPU
NOJUMOP(HBIX IpPEeBpaleHUsIX, fedopmannu. Jua- u mapamMarHUTHbIE CBOWCTBA METAJIMUECKUX
$a3 W TeTepOreHHBIX CIUIABOB M MeToAbl uX wu3Mepenusa. Peppomarnetnsm. Kpusas
HaMarHU4uMBaHUs M nerns rucrtepesuca. Ilpupona deppomarnernsma. l3meHeHue CBOMCTB
(beppoMarHeTHKOB ¢ TeMmepaTypoi, Touka Kiopu. DHeprus ¢(eppOMarHUTHOTO COCTOSHHUSL.
HomenHas ctpykrypa. Ilpornecc HamarHuuuBaHus (QeppoMarHeTHKOB. TeopHs KO3PLUUTHBHOM
cuibl. MeTOobl U3MEPEHNSI MAarHUTHBIX CBOMCTB. bamumcrnueckuil Meto. MarHuTOMETpUYECKUI
MeTox ¥ MarHutoMmerpbl. Kospuutumerpsl. Kon pasnmena, temsl Paznen, Tema QUCHMIUIMHBL
Copnepxannie MeTo/1bl U3MEPEHUs B 3aMKHYTOM 11ienu. @eppoMarHUTHBINA CBOMCTBA METAIIIOB, (a3
U TeTepOreHHbIX CIUIaBoB. [[puMeHeHne MarHuTHOro aHayn3a /i u3y4eHus (a30BbIX paBHOBECHH
U IIpEBpallleHnil. MarHuTHbIE MaTepHAIbI.

. TepMuueckoe paciiupenue v MJI0THOCTh

AHrapMoHHM3M KOJIEOAaHUH U TEMJIOBOE paciiupeHue. J(MinaroMeTpuyeckuii aHaius U ero
MpuUMEHEeHHe B MarepuanoBefeHUU. OCOOCHHOCTH paciupeHus (EeppOMarHUTHBIX CIIJIABOB.
CrnunaBbl ¢ 3a7aHHBIM KO3(DPHUIIMEHTOM TEPMHUYECKOTro paciiupeHus. [IIoTHOCT U nmpHUMeHeHue
METO/IOB €€ U3MEPEHUS B MATEPUATIOBEICHUH

5.1.2. JIutepatypa Ajs NOATOTOBKH

1. MexaHuyeckue CBOICTBa METAIJIOB : YUYeOHMK /Ui BY30B IO CIEUUAIBHOCTH
"MeTtaioBeieHrue, 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. — bubmwmorp.: c. 347. — momymieHo B kadectBe yueOHnka .— 1.00. — 26 7k3.

2. MarepuanoBenenue : yuebnuk / B. b. Ap3amacoB, A. A. Uepemaxun .— Mocksa
:Ox3amen, 2009 .— 350 c. : un. ; 20 cm .— (YueOHuUK 1 By30B) .— [moccapwii : ¢. 346-349. —
bubnuorp.: c. 350.

3. MexaHn4eckne CBOWCTBA MeTayUloB : YueOHWK mis By3oB / M. JI. bepumreiin, B.
A.3aiimoBckuii .— 2-e u3., nepepad. u gon. — M. : Meramnyprus, 1979 .— 495 c. — 42 >k3.

4. ledbopmanisg 1 MEXaHUKa pa3pylIeHUs] KOHCTPYKIIMOHHBIX MaTepuaios/ P. B. Xepioepr;
nep. ¢ anri. A. M. Bepumreitna nox pen. M. JI. bepmreiina, C. II. E¢umenko .—Mocksa :
Meramnyprus, 1989 .— 575 c.
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5. IIpoyHocTh criiaBoB : Y4eO. mocodue it By30B 1O crieruanbHocTH "du3nka Metamios”.
Y. 1. Hedextsl pemetku / M. A. llItpemens .— M. : Metamnyprus, 1982 .— 280 c. : un. 14; 20 cm
— bubmuorp.: ¢. 267-276 (275 nass.).

6. @dusmueckoe MeTAIOBEIEHUE : YydeO. A CTYACHTOB BY30B, OOYYalOIIUXCS IO
Hanpasienuto 651300 "Meramnyprus" / C. B. I'paues, B. P. bapas, A. A. boratos, B. II. IlIeiikun
— W3n. 2-e, mepepad. u non. — ExarepunOypr : YITY-VIIN, 2009 .— 548 c. : uin. ; 23 cMm .—
[Ipenm. ykas.: c. 544-547. — bubnuorp.: c. 542-543.

7. MeramnoBenenue : y4e6. mist BTy30B / A. I1. I'ynseB .— 6-¢ usn., nepepad. u gon .—
Mocksa : Meramnyprus, 1986 .— 541 c.

8. MeraiioBeieHHE U TepMUYECKas o0paboTKa METalIoB : Y4eO. JJIs MEeTaJIypr. CIell.
BY30B.— 3-€ u3]1., iepepad. u gon. — M. : Meramnyprusi, 1984 .— 359 c. ; 22 cM .— nomymieHo

B KauecTBe yueOHuka .— 1.20. — 70 3K3.

9. ®usnueckoe meramuioBeaeHue : B 3 1. T. 2. ®a3oBbie mpeBpalleHus B METallIaxX U CIUIaBax
1 CIUIaBbI ¢ 0coObiMU pu3nueckumu cBoiictBamu / [1. I1. I'ackemn, A. JI. Ilenron, Ix. JI. Bok? u ap.
/Tlom pen. P. V. Kana, I1. Xaazena; [1ep. c aurn. nox pen. O. B. A6pamoa, A. B. CepebpsikoBa .—
M. : Metamnyprus, 1987 .— 621 c.

10. ®usnueckoe meraosenenne : B 3 1. T. 3. ®u3nko-MexaHU4eCKHE CBOMCTBAa METAIIIIOB
u cruasos / I. 1. Bomnen6eprep, k. I1. Xuprt, Jx. Buptman u ap. / [loxg pen. P. V. Kana, I1.
Xaasena; [lep. ¢ aarn. mox pexa. O. B. A6pamosa u ap. — M. : Metamnyprus, 1987 .— 661 c.

11. ®usnueckoe meramioBeaenue tTutana / b. A. KonaueB .— M. : Meramnyprus, 1976 .

5.2. MaTepuajioBe/ieHre U TEPMUYECKass 00padoTKa

5.2.1. OcHOBHBIE pa3je/ibl U TEMbI:
. ATOMHO-KPUCTAININYECKOE CTPOCHUE METAINIMYECKUX MaTepHalioB. MeTaimmnyeckoe
cocTosiHME BemlecTBa. Kpucrammmdeckas pemierka u ee omnucanue. Kiaccumduxamms
KPUCTAJUIOB IO TUILY XMUMHYECKOW CBA3U: METAJIbl, HMOHHbIE KPUCTAJUIbl, KOBAJIEHTHBIE
KpUCTAJIJIbI,  MOJIEKYJISIPHBIE ~ KPUCTAJUIbl.  AHH30TpPONUS  KpUCTAIOB.  TuIbl
KPUCTAJUIMYECKUX PEUIETOK MeTauioB. [lapameTpsl KpUCTaIIMYECKON pEelIeTKU: EPUos
PELIEeTKH.
o OCHOBBI TEOpUU KpUCTAIM3aLUU MeTayioB. Kpucraminsanus 4ucThIX METalIOB.
Oco0eHHOCTH CBOMCTB METAJUIOB B JKUAKOM M TBEPJOM COCTOSIHUSAX. [IoHATHE O OIMbKHEM
U JajdbHEM TMopsAake. YcioBue paBHOBecHs (a3 B OJHOKOMIIOHEHTHOM CHCTEME.
[Tepeoxnaxnenue. IloHatue o TeopeTMuecko u (akTHUECKOM Temreparypax
Kpuctaymzanuu. [lapameTppl KpuCTaIIM3alMU — CKOPOCTb 3apOKJICHHUS LIEHTPOB U
CKOpOCTh pocTa. I'omoreHHass kpucramumsanus. [IoHATHE O KpPUTHYECKOM 3apOJIbIILE.
I'ereporenHoe 3apoxaeHue. BnusHue mnpumeced Ha MNPOUECC KPUCTAIIM3ALUH.
MoauduurpoBanue u MoupuKaTOpsl. BenuunHa 3epHa KpUCTANTU3YIOIIErOCs MeTaa.
Kpucranmnuzanuss u crpykrypa ciauTka (oTiauBkH). JlepekTbl CTpOEHHsI CIIUTKA,
00yCJI0BIEHHbIE 0COOEHHOCTAMU KPUCTAJUIU3ALINY.
o ®a3sl B citaBax. Onpenenenue (hasbl, KOMIIOHEHTa, cucTeMbl. [IpaBuio a3 ['nbdoca.
Mexannueckue cMecu. TBepable  pacTBOpel  3amelieHus.  OrpaHUYeHHbBIE U
HEOTrpaHUYEHHbIE TBEP/bIE PACTBOPHI. YIOPSAIOUYEHHBbIE TBEpAbIE pacTBOPHI. TBepibie
pactBopel BHeApeHus. Pomnb pasmepHoro ¢akrtopa. IIpomexyrounsie ¢aspl, HX
pa3HOoBUAHOCTH. CBOWCTBA 3JIEKTPOHHBIX COEUHEHHM, Tl KPUCTATUINYECKON PEIIETKH.
®a3bl BHeIpeHUs (KapOuIbl, TUAPUIBI, HUTPUIB! U Oopuabl). dasbl Beruntanus. Pa3oBble
U CTPYKTYpPHBIE COCTABISIONINE B CIJIaBaX.
o JlnarpaMmbl COCTOSIHMS CIIIaBOB. [IpHMHIMIBI U METONbI MOCTPOEHMS JUarpamm
COCTOSIHUS ABOMHBIX CUCTEM. T€pMHUECKHE KPUBBIE JUIsl UUCTBIX CIUIABOB U PA3IUYHBIX
cruaBoB. IIpaBuiio peruara. Pasnuynble BuAbl AMAarpaMM COCTOSIHUS M MX aHAIM3: C
HEOTrPaHUUYEHHON paCTBOPUMOCTHIO0 KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU; C OTPaHUYEHHON
PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJOM COCTOSIHMM M HAIUYUEM IBTEKTUYECKOTO MU
MEPUTEKTUUYECKOTO MTPEBPALIEHUS; C OTCYTCTBUEM PACTBOPUMOCTU B TBEPIOM COCTOSHUU
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U HAIMYMEM 3BTEKTHYECKOTO MPEBPALCHUS; C 00pa30BaHUEM MPOMEXYTOUHOM (a3bl U C
MEPUTEKTUYECKUM MPEBPAICHHEM; C MOJIUMOP(PHBIM IMPEBpAIIEeHHEM KOMIIOHEHTOB MPHU
HAJIMYUU 3BTEKTOUJHOIO M NEPUTEKTOMJHOIO IPEBPAILEHUS; C PACCIOCHUEM >KHUIKON
¢a3bl ¥ HaTMYMEM MOHOTEKTHYECKOro npeBpaiieHus. Pa3oBble IpeBpalieHUs B CIJIaBax
IIPU HarpeBe U oXJaKAeHUU. Pa30Bble U CTPYKTYPHBIE COCTABIISAIOLINE CILIABOB.

. OcobeHHocTH Tpoliecca 3aTBEpACBaHUsI B HEPABHOBECHBIX yCIOBHAX. JIMKBaIus B
craBax. Bayrpukpucraminaeckas sukBanus (BKJI). Koaddunuent muksanun. Biusaue
JUKBalMUu Ha CTPYKTYpy M cBoucrBa. Pakropsl, Biusrounme Ha passutue BKIL Ee
yCcTpaHEeHHe yTeM TepMUYecKoi 00paboTku. 30HabHAS JTUKBALMS, IpsMasi U 0OpaTHasl.
JIMKBaI¥s 1O yIEIbHOMY BECY M BCIIEICTBHE pacciaoeHus. Mepbl 60pbOBbI.

o JlmarpaMMbl COCTOSIHUSI CUCTEMBI XkKele30-yriepoa. [lomumopdubie npeBparienus B
xkenese. MeractabunpHasi JauarpaMma  COCTOSIHUSL  CHUCTEMBI  KeJle30-LEMEHTHT.
J103BTEKTOUAHBIE U 3a3BTEKTOUAHBIE CTANIU. besble JOIBTEKTUUECKUE U 3a9BTEKTUUECKUE
yyryHbl. CTPYKTypHBIE COCTaBIISIOIIUE CTaJel U OeNIbIX YYT'YHOB, UX XapaKTEPUCTUKA U
cBoiictBa. CTaOmibHas quarpamMma CHCTEMBI kee30-rpadut. PazoBbie NPEBpALICHHS B
CTaJISIX U YyTr'yHaXx IPU HArPEBE U OXJIAKICHUU.

. OcoGenHoctu  (pa3oBBIX TpeBpalleHUid B TBEpAOM cocTosHUU. [loHsTHE
TEpMUYECKoil 00paboTku MeTamioB. M3oTepMuyeckie U TEPMOKMHETUYECKHE TUArPaMMBbI
npeBpaieHus. KoHCTpyKTUBHAs MPOYHOCTh METAJIJIOB U CILJIABOB U IIYTH €€ MOBBIILICHHUS.
Poib  TepM0OOOpPabOTKM B TONYYEHUHM 33JaHHBIX CBOWCTB, MOBBIIICHUH KadyecTBa M
JIOJITOBEYHOCTH  METAJUIMYECKUX  MarepuaioB. B3auMocCBs3b  JIETUPOBAHHUS U
TepMooOpaboTku. BriOop MaTepuana M pexuMa TEpMOOOpPabOTKH TPUMEHUTEIBHO K
KOHKpETHBIM u3fenusM. Knaccudukaius BU0B TEPMHUECKON 00pabOTKH.

. MaprencutHoe npeBpaiieHue. lloHsATHE O MapTEHCUTHOM MPEBPAICHUM Kak
6e3mupHy3noHHOM, CABHTOBOM, KOOMEpaTuBHOM. (OCHOBHBIE CTPYKTYpPHBIE THIIBI
MapTEeHCUTA.

. beiinutHoe mnpeBpaiienue. CTpykTypHbie (OPMBI TPOAYKTOB IMPOMEKYTOUYHOTO
npeBpaiieHus, ux (Ha3oBeiii coctaB. KuHeTnka OEHHUTHOTO TIPEBPAIICHUS; 3aBUCHMOCTh
MOJIHOTHI pacnaja OT TeMIepaTypbl U30TEPMHUYECKON BbIAEPKKHU. V3MeHeHue cocraBa
ayCTeHHUTa B Mpoliecce OCHTHUTHOTO IPEBPAILICHHUS.

o [IpeBpareHus aycreHnuTa Npu HENpepbIBHOM OXJakIeHUH. [[oHATHE 0 KpUTHYECKUX
CKOPOCTSIX oXxJaxJeHus. dopMUpoBaHHE CTPYKTYpbl U CBOMCTBAa IMpPOJIYKTOB pacraja
ayCTEHUTa IPU Pa3IMYHBIX CKOPOCTAX OXJIaxaeHus. KoamduecTBEHHOE COOTHOLIEHUE
MEXy Ppa3IUYHBIMU CTPYKTYPHBIMH COCTABIJISIOIIMMHU B 3aBUCUMOCTH OT CKOpPOCTHU
oxnaxaeHus. TepMOKMHETHYECKUE TUarpaMMBbl paciaia NepPeoXJIaXJICHHOTO ayCTEHUTA.

o OcHOBHBIE onepaliy TepMHUECKOi 00paboTKu cTasiel u craBoB. OTxur I-ro poxa.
['omorenmzanmonupii (MU Py3MoHHBIN)  OTXKUT.  JOpeKpUCTAIITM3alIMOHHBIN U
PEKPUCTATUIM3AMOHHBIN OTXKUTH.

. Omxur II-ro poma. IlonHbeli nepekpucTauIM3alMOHHBIM  oTxkur. OOnactu
NpUMEHEHUs (OTJIMBKH, MOKOBKH, IITAMIIOBKM, CBapHbIE H3/enusi). Pexumbl MOIHOTO
OT)KUTA JUISI TIPOCTBIX YTJIEPOIUCTBIX U JIETUPOBAaHHBIX cTaneil. [IpuHIumsl BeIOOpa
Temneparypbl HarpeBa. CBsi3b YCIOBUN OXJIQXKJIEHUS IMPU OTXKUTE C YCTOMYHMBOCTBIO
aycTeHMTa oOpabaTbiBaeMbIX cTanieil. MI3MeHeHHe CTPYKTypbl U CBOWCTB B pe3yibTaTe
nonHoro omxkura. Hemonsslidi omxkur. Ha3HaueHme W NOpUMEHEHHE B MPAKTUKE
TepMuueckoil o0pabotku. Mzotepmuueckuit omxur. Hopmanuzamus 103BTEKTOMIHBIX U
3a9BTEKTOMAHBIX cTanei. POopMUpOBaHUE CTPYKTYphl CTaJIM NpPU HOpMajIU3aluu B
COOTBETCTBUM C TEPMOKMHETUYECKUMH JHarpaMMaMHi pacnaja IepeoxJIaXIeHHOTO
aycreHuTa. CBOMCTBa HOPMAJIM30BAaHHBIX CTaJeH.

. 3akanka 0e3 momuMopdHOro  mpeBpamieHus.  3akanka ¢ duKcaruei
BBICOKOTEMIIEPATYPHOI'0 COCTOSIHUSA. MI3MEeHeHue pacTBOPUMOCTH BTOPOH (ha3bl B TBEPAOM
pactBope. Bb160p peskMOB HarpeBa u oxJiaxaeHus. Mi3MeHeHue cBONCTB MpH 3aKanke 6e3
noauMmopdHoro mnpespamieHus. Hasznauenue u oOmactu mnpumeHenus. Ilpumeps
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UCITIOJIb30BAaHUS 3aKaJKU 0e3 MOoIMMOpP(HOro MpeBpalieHus s CIUIaBOB HAa OCHOBE
KeJle3a U U1 IBETHBIX CILIABOB.

o 3akanka C [OJIMMOpPGHBIM MpeBpaiieHueM. Bbibop ycinoBuii HarpeBa ais
YIJIEPOJUCTBIX —CTalel: JJO3BTEKTOMAHBIX M 3a3BTEKTOMAHBIX. BrIOOp cKopocTu
OXJIQKJICHUS B 3aBUCUMOCTU OT YCTOMYMBOCTH IEPEOXJIAXKICHHOIO ayCTEHUTA, Pa3MEPOB
netaneii. TpeGoBaHus, TpeObSBISIEMbIE K 3aKaJOYHBIM cCpelaM. MeToabl 3aKalKH.
[IpokamuBaeMOoCTh M 3aKaauMBaeMoCTb  craned.  DakTopbl,  ONpEACIAIOINe
IIPOKAIMBAEMOCTb. Kpurepun MIPOKAJIMBAEMOCTH. Meronsl onpeeacHus
npokanueaeMocTy. Ilpaktuyeckoe 3HaueHue npokanupaemoctd. Knaccudukanus cranei
10 IPOKAJIIMBAEMOCTH. MeTO1bl TOBEPXHOCTHOM 3aKAJIKH CTAJICH.

. CrapeHue NepechllleHHbIX TBEPAbIX pacTBOpoB KuHeTnka BbLAENEHUN IIpH
crapeHun. Koarymsanus. Bosspar nocie crapenus. VM3MeHeHHe CBOWCTB CILIaBOB IIPU
crapenuu. [Ipupona ynpodyHeHuss npu CTapeHUU. BiusHHE NTPONOIKUTEIBHOCTH H
TEMIIEPATypbl CTApEHUs, COCTaBa CIUIABOB B JBOWHBIX M TPOMHBIX CHCTEMax Ha
yIPOYHEHHE TpH CTapeHuu. ECTecTBEHHOE W HCKYCCTBEHHOE crapeHue. Bribop
ONTUMAJIBHBIX PEKUMOB CTAPECHHUS.

o Otnyck 3akaneHHON cranu. HasHaueHue OoTmycka IO TEMIIEpPAaTypHBIM PEKUMaM.
IIpeBpalieHus pu HarpeBe 3aKajJeHHOM cranu. VI3MeHeHue CTpyKTypbl U CBOMCTB IIpU
OTIIYCKE B CBA3M C INPOTEKAIOIIMMHU Ipoueccamu. DakTopsl, ONpenessionue CBONCTBa
CTaJIM B HU3KOOTIIYLICHHOM M BBICOKOOTITYIIIEHHOM COCTOSIHUH. XPYIKOCTb CTaJIEW MpH
otirycke. OOpaTtumasi 1 HeoOpaTUMast OTITYCKHasi XPYIKOCTb.

5.2.2. Jlutepartypa Ajis NOATOTOBKH

1. MarepuanoBeaenue: yue6. 1ist Texs. By3os / FO. M. Jlaxtun, B. I1. JleontheBa. — 5-€ u3.,
crep. — Mocksa: AnbsiHc, 2009. — 528 c.

2. duznyeckoe MeTalIoBeleHUEe: y4del. s CTYACHTOB BY30B, OOy4aroluXxcs IO
HanpasieHuto 651300 "Meramnyprus" / C. B. I'paues, B. P. Bapa3, A. A. boraros, B. II.
IBetikun. — Uz, 2-e, nepepad. u gomn. — ExatepunOypr: YI'TY-VIIU, 2009. — 548 c.

3. MertamioBeneHue u TepMudeckas 00paboTKa IIBETHBIX METAJUIOB U CIUIABOB: YUCOHHK JIJIS
CTYZICHTOB BY30B, 00YyUYaIOLIMXCs 110 CIIEHUATbHOCTH "MeTanioBeeHue U TepM. 00pad.
meramuioB" / b. A. Konaues, B. . Enarun, B. A. JluBanoB. — U3n. 4-e, nepepad. u mom. —
Mocksa : MUCHC, 2005. — 432 c.

4. MarepuanoBe/ieHHe: y4eOHMK Uil CTYIEHTOB BY30B, OOy4aloLIUXCsl IO HaIlpaBJICHUIO
MOJITOT. U CIIEIATILHOCTSM B 00J1. TeXHUKU U TexHojoruu / [b. H. Ap3amacos, B. 1. Makaposa,
I'. T'. MyxuH [u np.]; mox obur. pea. b. H. Apzamacosa, I'. I'. Myxuna. — 7-e u3n., crep. —
Mocksa: U3natenscteo MI'TY um. H. 3. baymana, 2005. — 648 c.

5. HoBukxos U. N. Teopus tepmuueckoit oo6padorku. Yuebuuk M.: Meramnyprus, 1986. —
480 c.

6. MeramioBeenue u TepMuyeckas oopaboTka cranu u 4yryHa. CripaBo4HHK B 3-X TOMax.
Ilon pen. A. I'. Paxmranra, JI. M. Kanyrkunon, C. JI. IIpokomxkuna, A. B. Cynosa T. 2.
Crpoenue uyryHa u cranu. M.: Intepmet unxxunupusr, 2005. — 528 c.

7. CenuBanoBa O. B. CTpykTypa MaTepHajoB U METO/IbI ee uccienoBanus. Kpucrammmsanus
MaTtepuaioB. JIBOHBIE CIIIaBbI: yueOHOE TTocoOre: PekoMeH10BaHO METOIMUYECKIM COBETOM
VYpanbsckoro (QenepanbHOro yHUBEpCUTETa Uil CTYJEHTOB By3a, OOydaromuxcs 110
HanpasieHusaMm: 22.03.02 «Merammyprusi» u 22.03.01 «MaTtepuanoBeeHle U TEXHOJIOTHUU
matepuanoB» / O. B. CenuBanoBa, O. A. OneneBa, C. B. benukos; HayuHblii pegaktop A. A.
[TonmoB; MuHnucrepctBo o60pazoBanus U Hayku Poccuiickoii @enepauuu, VYpanbcKuii
denepanbHblii  yHUBepcuTeT uMeHH TmepBoro Ilpesupenta Poccum b.H. Enpruna. —
ExarepunOypr: U3natenscTBO Ypanbsckoro yauBepcuteta, 2017. — 108 c¢. — ISBN 978-5-
7996-2170-4. http://elar.urfu.ru/handle/10995/52393.
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5.3. Kpucramnorpadus u negeKTbl KPUCTANIHYECKOT0 CTPOEHU S

5.3.1. OcHoBHBIE pa3aesibl U TEMbI:
. ATOMHO-KPUCTAJUIMYECKOE CTPOEHUE MAaTepHaJioB B TBEPJAOM COCTOSHUM.
Kpucramnnueckast peumierka u ee onucanue. llapaMerpbl KpUCTAIUIMUECKON PELIETKH.
Tumnbl KPUCTAUIMYECKUX PEIIETOK MeTaiuioB. MHaekcsl Muiiepa.

. CoBeplIeHHBII W HECOBEPIICHHBIM KpHUCTALI. J[eheKThl KpHCTAIIMYECKOTO
CTPOCHHS M UX BIMSHHUE Ha CBoOlicTBa MeTaiuioB. Kitaccudukanust nehekTos.
° Buner toueunsix aedexroB. Bakancus, ee sHeprus. PaBHOBecHass KOHICHTpaIUs

BakaHCUM. VICTOUYHMKM M CTOKM BakaHCcMid. Murpauus BakaHCHW. ATOMBI BHEIPEHUS.
AToMbI 3aMerieHusi. KoMIuiekebl ToueqHbIX 1e(heKTOB.

. JIuneiinsie nedextsl. Onpenenenue aucnokanuu. Kontyp broprepca um BekTop
broprepca. IImockocTs ckonbxeHus auciaokauuu. KpaeBas, BUHTOBas M CMEIIaHHAs
JUCIOKauuu. JIBMKEHHME JUCIOKAlUM: CKOJBXEHUE U IIEpelosI3aHue KpaeBOU
JUCIIOKALNH, TONEPEYHOE CKOJIbKEHUE BUHTOBOW IMCIOKALUH. [BHKEHUE CMELIaHHOU
auciokanuu. [lmockuiit W MpOCTpaHCTBEHHbIM UCTOYHUMKM Ppanka-Pupa. Ilone
HanpspkeHuM nucinokauuu. Cuiibl, JEHCTBYIOIIME HA AMCIOKALMI0 B II0JIE BHEIIHHUX
HaIpsDKEHUH. YIIPyroe B3anMOJEHCTBIE NapAJIIENIbHBIX TUCIOKAUN B OJJHOU IIJIOCKOCTH.
ITnockoe nuciioKaMOHHOE CKOIUIEHHME. B3zanMonelicTBue nucinokauuii B napauleIbHbIX
IUIOCKOCTSIX  CKOJIbXeHus. OOpa3oBaHHME TOUYEYHBIX JAe()EKTOB TMPH AHHUTHISALUU
quciokauui. JIMCIOKalMOHHbIE CTEHKM M aunond. KoHTakTHOE B3aMMOJEHCTBHE
qucinokanui. Ilepeceyenme gucnokanui. JIBrkeHHE JHCIOKAUMA C  IOPOTaMH.
Jluciiokaumm B METAUIMUECKHUX KpUCTAJIaX: EIWHUYHBIE YaCTUYHBIE JUCIIOKALUH,
CUCTEMBI CKOJIbKEHUS JUCIOKALMN, JUCIOKAlMOHHbIE peakuuu, Kputepuil dpanka,
oOpa3oBanue 6aprepa Jlomep-Korrpenna.

o IToBepxHocTHBIE AedekThl. bonbueyrnosbie rpaHuibl. CTPyKTYypa 00JIbIIEYTIIOBBIX
IPaHULl, 3€pHOIPAHUYHbIEC AUCIOKAUMU U CTyneHbkU. CrennanbHble rpaHulpl. Pemerka
COBIAJAIONIUX Y3JI0B. DHEPIHsl IPOU3BOJIbHBIX U CIIELUAIbHBIX OOJIBIIEYTJIOBBIX TPAHULL.
['panuna HakiIoOHa KpydeHus. [[uciiokalmoHHbIE MOJIENHN MaJIOYIJIOBBIX IPaHMIl. DHEPIrHs
MaJIOYIJIOBOM IpaHullbl. Mexda3Hble IpaHuLbl KOTEPEHTHbIE U HEKOT€PEHTHBIE.

5.3.2. JIutepatypa Ajs NOATOTOBKH

1. bapaz, Bnagucnas PyBumoBnd. CTpoeHue u pusnyueckue cBOWCTBA KPUCTAIOB: yuyeOHOe
nocobue / B. P. bapaz, B. I1. Jlesuenko, A. A. [loB3Hep; Hayu. pen. @. A. CuaopeHko;
VYpan. roc. TexH. yH-T - YIIM um. nepsoro IIpesunenra Poccum b. H. Enbnuna. —
ExarepunOypr: YI'TY-VIIH, 2009. — 164 c.

2. Ilerpos, Anexcannp HukonaeBuu. TBepasie MaTepuansl. Xumus nepextoB. CTpyKTypa U
CBOMCTBA TBEPABIX TeN: [yuel. mocodue st By3oB| / A. H. IlerpoB. — ExatepunOypr: 13-
BO Ypai. yH-Ta, 2008. — 168 c.

3. Hosuxos, Wnbs N3pudnosud. JlehekTsl KPUCTALNTHIECKOTO CTPOCHHUS METaJUIOB: YueO.
nocobue s By30oB / M. . HoBukoB. — 3-e u3a., nepepabd. u gon. — M.: Meramnyprus,
1983. — 232 c.

4. EpmakoB, Cepreit CremanoBuu. @Pusnka MeTaioB M Je(PEKThl KPUCTAIUIMYECKOTO
ctpoenus: Yue6. mocobue / C. C. Epmakos; Jleaunrp. nomurexs. ud-1. — J1.: JII'Y, 1989.
— 272 c.

6.. [leMOBapHAHT KOMILIEKCHOI'O TeCTa pa3MellleH Ha caiiTe

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