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IMporpaMma BCTyNHTEIbHBIX HCIBITAHUN B MATHCTPATYPy COCTABJIEHA ABTOPAMHE:

Ne | ®HO Yuenasn JoKHOCTD Kadeapa / nemaprameHnt
n/m CTENEeHb,
yueHoe 3BaHHe

1 [IBeftkun I.T.H., IOIL. 3aBenyrommii | kadenpa METAUIOBENECHUS
Bnanumup kadenpoit
[laBnoBHY

2 [TonmoB Apremuii I.T.H., Ipod. 3aBenyrommuit kadenpa TepmoobpaboTku U
AJeKcaHIpOBUY kadenpoii (U3UKYM METAIIIOB

IIporpamma yTBepaxKA€eHA:
Yue6H0-MeTOAMIeCKHM cOBeTOM MHCTHTYTa HOBBIX MaTepPHaJIOB U TEXHOJIOT Ui

[Tpotoxon Ne _20240410-01 ot _10.04.2024_r.

[Ipencenarens YMC UHMT e 0.10. Kopuuenko
Jupextop MHCTUTYTa HOBBIX MaTepUaIOB U TEXHOJIOT UM / / / &< a / O.10. [Ilemykos
Yueono-meroaunueckum coperom YITHUIII e e

[Tporoxom Ne ___ 5 or_ 190320247 Z

[Ipencenarens YMC YIINIIT c)‘%"?‘g’vh O.U. Pebpun

AHHOTAIIUA:

[IporpaMMa cOCTaBliEHa B COOTBETCTBHH ¢ TpeOoBaHUsIMH CaMOCTOSATENBHOrO y4eGHOrO
00pa3oBaTeIbHOrO CTaHAapTa, IPEABIBIIEMBIX K IIOATOTOBKE IMOCTYNAOIUX B MATUCTPATYPy IO
22.04.01 — MarepuanoBeicHUE U TEXHOJIOTUU MaTEPHUATIOB

DK3aMeH SBIAETCS TPEXKOMIIOHCHTHBIM, IIPOBOJUTCS B TECTOBOH (OpME B COOTBETCTBUM C
TpeGoBanuamu IIpukaza pekropa Yp®dY Ne252/03 or 15.03.2023 r. «O BCTYNHTENBHBIX
UCIBITAaHHUSX IO IPOrpaMMaM MarucTparypsiy.

Ileanb BCTYNHTEIbHBIX HCIBITAHUIM — 00ECIICUUTD JIMIAM, IIPETEHTYIOIUM Ha MOCTYILICHHE
B Yp®Y s ocBoeHHs 00pa3oBaTelbHON MPOrpaMMBI MAarMCTparyphl, PaBHBIC YCIIOBHs, BHE
3aBUCHMOCTH OT IIPEIBIIYIIETr0 JOKYMEHTa O BEICIIEM 00pa30OBaHHH.

3asa4a BCTYNHUTEIbHBIX HCIBITAHUN COCTOUT B TOM, YTOOBI BEIABUTh HAIMYHE FOTOBHOCTH
IIOCTYNAOMIET0 K OOYYEHHIO B MAarucTparype B 4acTH CHOPMHUPOBAHHOCTH HH(POPMAIHOHHO-
KOMMYHHMKAaTHBHOW KOMIICTEHIIUH HE HIDKE 0a30BOTO YPOBHS M 3HAHHS OCHOBHOTO COAEpPKAHMS
PO IIEHBIX JACIUILINH.



COJIEP)KAHUE BCTYIMUTEJBbHBIX HCIIBITAHUIA B MATUCTPATYPY 110
HAITPABJIEHHUIO NOATI'OTOBKHA

22.04.01 — MaTtepuasoBegeHHe M TEXHOJIOTMH MATEPHAJIOB

1. CTpykTypa BCTYNHTE/JIbHOI0 HCTILITAHUSI B MATHCTPATYpPy

Paszpnen dopma, Bpems basl
TectupoBanue, BBISBIIAIOLIECE HaJln4ue passuroil | KommnbrorepHoe
KOMMYHHUKATUBHOW KOMITETEHIIUH HA PYCCKOM sI3bIKE (paboTa | TecTHpOBaHUE 0-20
C TEKCTOM HaYYHOH MyOJIMKaIN). 30 MUHYT
[HonuaucuuruiMHapHbIA TECT st OLICHKH
S P g B KomnerorepHoe

c(hOpMHUPOBAHHOCTH 001IENPO(HECCUOHATEHBIX KOMITETCHITUH

o TECTUPOBaHUE 0-30
C UCTIOJIb30BaHUEM OaHKOB 3aJaHII HE3aBUCHMOT'O TECTOBOTO 30 MUHYT
KOHTPOJISL. Y
. KomnbrorepHoe
[MonmumucumnIvHapHBINA TECT TUIS OIICHKH
. TECTUPOBAaHUE 0-50
c(hOopMUPOBAHHOCTH MPOPECCUOHATHHBIX KOMITETCHITUMH.
60 MUHYT
MaxkcuMaJibHbI HTOTOBBII HaJL1 100




2.  COJIEPKXAHHE TEeCTUPOBAHHUA, BbIAIBJIAIOLIET0 HaJInyme pa3BUTOM
KOMMYHHMKATHBHOI KOMIIETEHIIMH HA PYCCKOM sI3bIKe

[Tpounraiite Beiaepkku U3 ctatbi O.0. CMonuHON "CrocoOb! MOBBIICHHS IKOYCTOWIYUBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPHIA" U BHIMIOJIHUTE 3aJaHHS

Cnoco0bl NOBbIIEHUS IKOYCTOHYHUBOCTH YPOAHU3HPOBAHHBIX TEPPUTOPHIA
0.0. CmoauHa

Annomayusn. (A) B ctaTbe peniokeHsl 1Ba Crioco6a MOBBIMICHUS YKOYCTOMYUBOCTH TOPOJICKUX
tepputopuii. (b) IlepBwlii cmoco0: co3nanue Haubonee OJArONPUATHBIX —YCIOBUU ISt
MPOU3pACTaHUsl JJIEMEHTOB O3€JICHEHHs, BTOPOM — UCIHOJIb30BaHUE OHMOHUYECKUX MAJbIX
apXUTEKTYpPHBIX (HOpM (M/MIIK JIEMEHTOB TOPOACKOH cpelbl) — 0OBEKTOB apOOPCKYIBITYpPHI Ha
tepputopun 3actpoiiku. (B) IlepBwiii crmoco® HameneH Ha TPaMOTHOE TMPOEKTUPOBAHWE
JNEHAPOJIOTUYECKOrO IUIaHA 3€MEJIbHOT0 y4YacTKa, MOATAlHOE COCTaBICHUE KOTOPOrO JOJIKHO
MIPOU3BOJIUTECS C YYETOM CIEIYIOMIMX acCMeKTOB: SKOJOTHYECKOro IacropTra, ajuieionaTuu,
(UTOMATONOTHH IPEBECHBIX PACTCHUMN, CBOJHOTO TJIaHA HHKEHEPHBIX CETEH, CXEeMbI BEPTUKAILHOM
IUTAHUPOBKU TEPPUTOPUIA, ITUIAHUPOBOYHOM CTPYKTYpbl U (GYHKIMOHAJIBHOW OpraHu3aliu
tepputopun  3actpoviku. (I)) OCHOBHBIE TIOJNIOKEHHS TEPBOTO  CIOCO0A  TOBBIIICHHS
HKOYCTOMYMBOCTH  TEPPUTOPUU  BOIUIM B  HAYYHO-NIPAKTUYECKHE  PEKOMEHJIAINH.

Kntouesvie cnosa: >K0yCTOMYMBOCTH, O3€JICHEHHE, JPEBECHBIE PACTEHUsS, apOOPCKYNBITYpA,
9KOJIOTUYECKUM MACTIOPT, aJUIeJIONaTHSI.

1. B ycnoBusix Bce Bo3pacTarouiei ypoaHu3auu U MHIy CTpUAIN3aluy BO3HUKAET HEOOXOUMOCTh
COXPAaHEHHUs, TMOJACpPXKAHUS U OXPaHbl MPUPOAHBIX JaHAAPTOB, 3€JEHBIX MACCHUBOB U
PCKpCAlIMOHHBIX 30H. B cBa3u ¢ COBPCMCHHBIMU TCHACHIUAMHU CTPATCTUYCCKOC PA3BUTUC
TEPPUTOPUHA M TIOCEJICHWW IUIAHUPYETCAd MPOBOJWTH B  PaKypce€ HAKOYCTOMYHMBOCTH.
«OKOYCTOMUHUBOCTBY - 3TO TMOBBIIMICHUE COIMMOTEXHOA(D(HEKTHBHOCTH PECYPCOIOIB30BAHMS TIPH
JKCIUTyaTalluu YpOaAHU3UPOBAHHBIX TEPPUTOPHA. DKOYCTONUYHMBBIM aHATN3 TEPPUTOPUH, B pa3pese
HAIOJIHCHUSA aHTPOIMOTICHHOI'O naH,uma(bTa AIIEMEHTAMH <CKUBOID) Cpcabl, BBIABIACT HCCKOJIBKO
BBIPKEHHBIX BEKTOPOB T'yMAaHM3AI[MOHHOM OpraHU3aluy rOPOACKOr0 MPOCTPAaHCTBA, TAKMX KaK
coxpaneHue Gropsl u (hayHbI; OXpaHa MPUPOIHOTO KOMITJIEKCA Paid CaMOi MIPUPOIBI; 00ECTICUCHHE
HKOJIOTHYECKH O€30MacHOr0 pa3BUTHUS OOIIECTBA OTHOCUTEIHLHO OKPYXKAIOIIeH MPUPOTHOMN CpeIbl

[1].

2. JIns co3maHus 3KOJOTMYECKOW YCTOWUYMBOCTH CpEAbl KU3HEICSATEIBHOCTH 4YElIOBEKa KpaiiHe
BaYKHO PACCMOTPETH CIOCOOBI y4eTa HHTEPECOB IPYTHX >KMBBIX BUJIOB U BCEH IJIAHETHI B LIEJIOM.
Peubr wuzmer o0 HEJOMYCTUMOCTH JKECTOKOM JSKCIUIyaTallMd 3€MJIA, YHUYTOKEHUU JIECOB,
YHUYTO)KEHHH MECT OOUTaHUS JKUBOTHBIX, Pa3BUTHM HKOHOMUKH U TPOMBIIUIEHHOCTH,
M3MCHSIIONICH KIMMAaT TUIaHeThl. L[enpio Hamiero uMcclieAOBaHUs SIBISETCS HM3y4YeHHE CIIOCOOOB
03€JICHEHUS TOPOJICKUX TEPPUTOPHH TSl pa3paboTKH pEeKOMEHIAIMH MO0 YCTPOMCTBY YCTOMYUBOMH,
3I0pOBOM U COLMAIBHO OPUEHTUPOBAHHOM CPEBI MOJHOLEHHOMN )KU3HH YEJIOBEKA B TOPOJIE.

3. [lepBbIii crTOCOO TOBBIMICHUS YKOYCTOMYMBOCTH TEPPUTOPHUHU 3aCTPOMKU — CO3/TaHHE Hanbosee
OIaronpusITHBIX YCIIOBUM T Hpou3spacTaHus DJIEMEHTOB O3CJICHCHHUS.
[Ipu mpoeKkTHpOBaHMM PA3IUYHBIX CIIOCOOOB O3€JIEHEHUs YUl (psroBas TpynmoBas IMOCAKa;
3CJICHBIC OCTPOBKHU PETYJIUPOBAHHUA ABHIKCHUA TPAHCIIOPTA WM IMCIICXOAOB; MAaJIMCAOAHHUKHU, AJIJICH,
CKBEpBl, «KapMaHHbIE TMapKW»; 3€JICHbIE pa3JeNUTEIbHbIE IIOJIOCHI; 3€JIEHbIE TEXHUYECKHE
KOpI/I,Z[OpLI) HY>KHO YUYUTBIBATH 3KOJIOT HYECKUN nmacropr, q)HTOHaTOJIOI‘I/IIO " aJJICJIOIIAaTHUIO KaXX10T'0
3aMpOEKTUPOBAHHOTO DJIEMEHTA O3€JICHEHHs Ha JACHJIPOJIOTHYECKOM IIJIaHEe 3€MENTbHOI0 ydacTKa.
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3.1. DKoJOrHYeCKUil MacmopT pacTeHUH BKIIIOYAET B ce0sl TaHHBIE O TEMIAax pocTa, TpeOOBaHUH K
[IOYBE, BJIAXKHOCTH W MHCOJISILIMU TEPPUTOPHUH, a TAK)KE CONECPKUT CBEACHUS O Ira30yCTOMYMBOCTH
pacTeHui u ap.

...Ilocne mnpoBexeHHs] aHadM3a HHXKEHEPHBIX H3BICKAHUNH HEOOXOAMMO M3 CYIIECTBYIOIIETO
aCCOPTUMEHTA JPEBECHBIX PACTeHUH pernoHoB Poccun mogoopaTh T€ BUbI, y KOTOPBIX TPEOOBAHHS
K MECTy MpOM3pacTaHusi MPUOJUKEHHO COBMNAJAIOT C IPaJOCTPOUTEIbHBIMU OCOOEHHOCTSIMU
TEPPUTOPUU 3ACTPONKH.

3.2. ®uTonaToyIOTHsI IPEBECHBIX PACTEHHWH MOJIPOOHO PACCMOTPEHA JOKTOPOM OHOJIOTHYECKUX
Hayk, npodeccopom W.M. MunkeBuuem. Pekomenayercst B ciydae oOHapy>keHUs 3a00JIeBaHHs Y
JPEBECHBIX U/UIIM KYCTApHUKOBBIX MOPOJ CBOEBPEMEHHO MPOU3BOIUTH UX JIEYEHHE, TIOCPEICTBOM
BBEJICHUS JIEKAPCTBEHHBIX IPENAPATOB Yepe3 KOPHHU, HaJ36MHbIE OPT'aHbl UM UHBEKIUHU B CTBOJL.
Jlis TOBBIIIEHHUS] YCTOMYMBOCTU JIPEBECHBIX PACTEHUH K TPUOHBIM OO0JIE3HSIM HEO0OXO0IUMO
MCIOJIb30BaTh OMOJOTUYECKH aKTHBHBIC BEIIECTBA — MOJJKOPMKY JPEBECHBIX pacTeHuit [4].

3.3. «AenonaTuyeckoe B3aWMMOJCHCTBHE PACTEHHU JIPyr Ha JIpyra MOXHO MOJPa3Ae/IuTh Ha
xuMudeckoe n ¢usndeckoe. [lox ¢u3mueckuM B3aUMOJCHCTBUEM IOPAa3yMEBAETCS CO3JaHHUE
OTIpeIeIEHHOT0 MUKPOKJIMMATa, Korjaa 6osee BHICOKHE PACTeHHsI CO3JJal0T YaCTUYHOE 3aTEHEHUE U
MOBBILIEHHYIO BJIAYXXHOCTH JJI1 PACTEHUI HMXKHETO Apyca. XUMUYECKOE B3aUMOJEHCTBUE CBOAUTCS
K TOMY, YTO HAJ/I36MHbI€ YaCTH PACTEHHH MOTYT BBIIEIATH MAXy4HE BEIIECTBA, OTIYTHBAIOLIUE
BpPEAUTENIEH, a KOPHEBBIE CUCTEMBI BBIIEISAIOT Pa3IM4HbIe OPraHUYECKUE BELIECTBA, CPEAN KOTOPBIX
€CThb BHUTAMMHBI, caxapa, OpraHWYecKUe KHUCIOThl, (EpPMEHTb, TOPMOHBI, (EHOJIbHBIC
coeauHeHus . ..» [5].

4. Ha srane miaHupOBKU TEPPUTOPHUH CIICAYET H3YYHTh CBOJIHBIN IIAH HHKCHEPHBIX CETEH, CXeMy
BEPTUKAIBHOW 3aCTpOMKM W (YHKIMOHAIBHYIO OpTaHU3AIMI0 TeppuTOpuH 3acTpoiku. [Ipum
MOCAJIKe JIEPEBhEB B 30HAX JICHCTBUS TEIUIOTPACC PEKOMEHYeTCS YYUTBIBATh (PaKTOP MPOrPEBaHUS
MOYBBI B 00€ CTOPOHBI OT OCH TEIUIOTPACCHI. [ 30HBI MHTEHCHBHOTO NPOTPEBAHUS — /10 2 M,
cpeanero — 2-6, cmaboro — 6-10 M moTpeOyIOTCS pa3Hble peUIeHHss O BbIOOpe pacTeHui. Y
TEIJIOTPAcC He PEKOMEHIYETCs pa3MeaTh JIMMY, KJICH, CHPEHb, )KUMOJIOCTh — OJIVDKE 2 M; TOTOJb,
OOSIPBIIIHUK, KU3WIBHUK, JIEPEH, JUCTBEHHUILY, Oepe3y — Onmxe 3-4 M [7]. Kpome Toro, BOam3u
3JIEMEHTOB 03€JICHEHUSI HEOOXOANMO BBITIOJHATH OIPasKAAIONIYI0 KOHCTPYKIIHIO MM BBICAKHBAThH
JIpPEBECHBIC PACTCHUs Ha IOANOPHBIX CTEHKAax (A 3allMThl OT BaHIAIN3MA, TOBPEKICHHN
yOOpOYHON TEXHUKOH ).

5. BTopeiM cmocoOOM TOBBIIMIEHUS AKOJOTHYECKON YCTOWYMBOCTH SIBIIACTCS BHEIPEHUE HaA
TEPPUTOPUIO  3aCTPOHMKH  OMOHWUYECKHMX  DJIEMEHTOB  OlaroyctpoiictBa —  OOBEKTOB
apOOpCKYIBITYPBl. ApOOPCKYJIBITYPa — 3TO UCKYCCTBO (DOPMHUPOBAHHS U3 JIPEBECHBIX PACTCHHIMA
Pa3IMYHBIX apPXUTEKTYpPHO-XYJ0KECTBEHHBIX (opMm. Halbmiomaercss akTUBHOE BbIpallliBaHUE
OMOHMYECKMX MAJIBIX apXUTEKTYPHBIX (POPM 3a pyOekoM, a TaK)Ke BO3PACTAIOIINN OTEUECTBECHHBIH
WHTEpeC K JAaHHOMY BHIY UCKYycCTBa [8]. ApOOpPCKYIBNTYPHBIE OOBEKTHI — 3TO OOBEKTHI KUBOM
NPUPOJBI, BHEIPEHHE KOTOPHIX B TOPOACKYIO Cpeoy B KauecTBE 3JIEMEHTOB OHOHUYECKOTO
0JIarOyCTpOMCTBA CIIOCOOCTBYET YIYUIIEHUIO SKOJOTHUECKOW 0OCTAaHOBKM Ha MUKPO-, ME€30- U, B
[IEPCIEKTUBE, HAa  MakpoypoBHe. [l  MOBBIIIEHUS  DKOJOTMYECKOW  YCTOMYUBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPUN HEOOXOIUMO CO3/1aBaTh Hanboee OJIaronpHUsITHBIC YCIOBUS IS
MPOU3PACTaHUSs JPEBECHO-KYCTAPHUKOBBIX MOPOJ, a TAKKE BHEAPATH OOBEKTHI apOOPCKYIBITYPhI
Ha TEpPUTOPUU TOPOJICKOM 3aCTPOMKH.
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SagaHus
= [1pOYNTAINTE BHHOTALMID. HA MeCTo Npofena B AaHHOM HIBKE YTBEPHASHUM BCTABETE OyKBEHHOE 0003HAYEHHE
COOTBETCTBYHLIETD NPEANOHEHNS.
B yTBEDHKASHNN, 060IHAYEHHOM B aHHOTALUKM OyKkBOH I j ABTOP YKA3LIBAET HA NPAKTHYECKYID 3HAYUMOCTE CBOETD

WCCNEfOBaHMA ANA CAELUWAaNMCTOB NO O3ENEHEHNKD TOPOACKNX TE‘ppHTDpHFI.

s YCTaHOBMTE COOTBETCTBHE TEMATHKN NOPALKY PACNONGHEHNA MaTEpHana B CTaThe.
2 abaau j Llens WecnegosaHna

1 abaay j MpoGnema, Tpedyowaa ncCNeaoBaHne

4 absau j YyeT ocOBEHHOCTEN TEPPHTOPUN

3 abzay j CRocobbl NPaKTUYECKOrD NPUMEHEHUA PE3YIETATOB MCCNEA0BaHNS

s BHECWTE HA MECTO MPONYCKA B AaHHOM HIKE YTEEPHIEHUN HaROeHHOE B TEKCTE CTaTbM KNHKIYEB0E CNOBO.

B cTaThe O O CMONMHOI pAcCMOTPEHB! HE TONBKD NEPEYNCIEHHBIE EH0 KITIOYEBhIE CTI0BA, HO M MOHATHE, HE BKIKIYEHHOE B
COOTBETCTBYHIWMIA pazgen B 5-0M aG3alle TekcTa peyb BEAETCH O BHEAPEHWW 3NEMEHTOB GnaroycTpoicTea U

BEIpALWBAHNA MANLIX apXUTEKTYPHEIX DOPM, HA3BaHHbLIX KITHYEBLIM COBOM ﬁl-'IDHI.-1'-IECKI-'IEE|

» BEPHUTECH K TEKCTY a03aLa 3.3 3aN0NHUTE NPONYCK B TEKCTE HALLIETD YTBEPHASHWUA CUTYATHBHO YMECTHEIM CTIOBOM.

MpUMepPoM HEBNArONPUATHOND aNNenonaTUHECKOTD BIAMMOIEACTEUA PACTEHWI ABNAETCA Bbicaaka Gepedsl pAaoM ©
PACTYLIMMM KYCTAPHUKAMI, NDCKONBKY €€ MOLLHAR KOpHEeBas cHCTeMa noTpednseT MHOTO BoAbl ¥ OGAENAET B 3TOM NnaHe
[pYrie pacronoXeHHbIe N0 COCEeACTaY NOCAAKM. 3TOT TUR annenonaTHYeckoro B3aMoaeiicTBA PAcTEHWI APy HA apyra

CNEOYET OTHECTH K {DU3NYECKOMY , & HE K XUMWYECKOMY BIWMAHWNKD .

s PAccMoOTpHUTE TEKCT 4-0r0 absaua BCTaBbTE HA MECTE NPONYCKA B AaHHOM HHUHE YTBEPHAEHHN HasBaHne nyonuKaLnny,
Ha KOTOPYHY CCEINAETCHA aBTOp CTATbK

PexoMmeH4aUnKu No pasMeLlleHWo NEPEBLER M KYCTAPHWKOB B 30HaX AeAcTBUA TENNOTPAaCC 3aMMCTBOBaHb! O O CMOoMNUHOR

U3 MoHorpadhun 11 H. ABaoTbMHa W W T Nlexasbl  MpafocTPOMTENLHOE NPOEKTUPOBAHWE |

» B TekcTe afaies 3.1 — 3 3 HarauTe cnoBo, 0003HAYAOLIEE HAYKY O NEYEHNN 0OLEKTOB PACTUTENLHOMD
npoMcXoxaeHna. BcTaBsTe 3T CNOBO B TEKCT HALLETD YTEEDHIEHNA.

Hayka ¢mTonatonorvs | u3y4aeT GoneaHu AEPEBLEB. KYCTAPHWUKOB U APYIMX 3ENEHbIX HACAKASHWIA.



= Bribepure I'IpaEHJ'IbeIm OTBET W3 NpELNMKEHHBIX HWKE BADHMAHTOB

MpK COCTABNEHW NNAHA O3ENEHEHUA TEPPUTOPMM rOPOACKON 3acTROMKW 0.0 CMONWHA NPEANaracT NpoekTHPOBaTL
3ENEHbIE MACCHBEI M PEKPEALIMOHHEIE 30Hbl. HO COCTaBMNEHME

O rpathuka NOAKOPMEN HACSKAEHWHA

" 3KONOMMYECKOTO MACMOPTAa PacTEHMA

C  pepevHsa APEBECHO-KYCTAPHUKOBLIX NOPOJ ¢ YYETOM WX BO3AEWCTBMA ADYT Ha Apyra
o

CXEME! PpacnNoNOHREHNA HHKEHEDHBIX ceTed
B 4Ycno o0bekToR NNaHMPOBAHNA CNELUWAaNUCTa No 03eNeHeHW0 HE BXxoanT

3. COAEP) KAHUE noiMIucUMIUIMHAPHOIO TeCcTa JJA OUEeHKH C(POPMHUPOBAHHOCTH
o0menpogeccHOHATbHBIX KOMIIeTEeHIUI
3.1. MaremaTuka:
3.1.1 OcHoBHBIE pa3aesibl U TeMbI:

e (CucreMbl TMHEUHBIX YPaBHEHHI

e Marpuibl U OnpeneaIuTenu

3.1.2 Pexomenayemasi aurepatypa

1. Kynpssues JI.JI. Matematuueckuii ananu3, M.: Beiciias mikona, 1973.

2. ®uxrenronsi .M. OcHoBEI MaTeMaTH4eckoro anaamsa, C-I10.: JIans, 2010.

3. TuxonoB A.H., BacunnseBa A.b., CemnukoB A.I'. JIluddepenimanpabie ypaBHEHUS,
M.: ®uzmataur, 2005.

3.2. ®u3uka

3.2.1. OcHOBHBIE pa3eJibl U TEMbI:
e /[uHamMuKa MaTepuagIbHOU TOYKH.
e Ou3HYecKue OCHOBBI MOJICKYJIAPHON (DHU3HKH.
e TepMoauHamuka

3.2.2. Pexomenayemasi aurepartypa

1. Banumes M.I'. ®usuka: yuebnoe nocobue /M.I'. Banumes, A.A. Ilos3nuep. — CIIG:
Wzn. Jlass, 2010. — 576 c.

2. Casenbe, U.B. Kypc obmieit pusuku = A courseingeneralphysics : yue6. mocodue : /
. B. CasenneB. — M.: Jlanp, 2011. — (JIyumue knaccuaeckue yueonnkn) (Kimaccnueckas yaeOnas
auteparypa no ¢usuke).— Jonymeno Hayu.-meron. coBerom no ¢usuke M-Ba oOpa3oBaHus u
Hayku P®.— URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=707

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

3.3. Xumus
3.3.1. OcHoBHBIE pa3ae/ibl U TEMbI:

¢  OKHCINUTEIBHO-BOCCTAHOBUTEILHBIC pEeaKunu.

3.3.2. PekomeHayemasi JinTepatrypa

1. I'muaka H.JI. O6mas xumus: [yde0. mocobue st HexuM. crienl. By3oB| / H.JL
I'munka. - M.: KHOPVYC, 2010. 746 c.

2. I'muaka H.JI. O6mas xumus: yueOonuk s By3oB / H.JL I'munka. - M.: FOpaiir,
2011. 898 c.



3. Xaxanuna T.M. Heoprannueckas xumus: y4e0. mocoOue Jjisi CTYJECHTOB BY30B,
oOyuatonuxcs mo TexH. cnenuanbHocTsm / T.W. Xaxanuna, H.I'. Hukutuna, B.W. I'pebenbkoBa.
- Mocksa: FOpaiit, 2010. - 288 c.

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

5. [TaBnoB H.H. O6mas u Heopranndeckas xumusi: YueO. s By3oB / S.A. Yraid. -
CII6.[u np]: Jlans, 2011. 527 c.

6. [TaBnoB H.H. O0m1ast u Heoprauuyeckasi XUMUs: y4e0. sl TEXHOJ. ¥ XUM.-TEXHOJL.
HarpaBJeHu# moAroT. 6akanaBpoB U MarucTpoB / H.H. I1aBnoB . - Cankt-IleTepOypr ; Mockga ;
Kpacnonap: Jlans, 2011. 496 c.

4. COJEP)KAHUE nonuaucuUUIVINHAPHOIO TeCcTa /Ui OLEHKH C(pOpMHUPOBAHHOCTH
npogeccHoHaAIBHBIX KOMIIETCHIIUH

4.1. ®u3uKo-MeXaHN4YeCKHe CBOICTBA MATEPHUAJIOB
4.1.1. OcHoBHBIE pa3ae/ibl H TEMbI:

. Ynpyrocrs ¥ HemoJIHAS YIPYTOCTh METAJLIIOB

OcHOBHBIE TOHATUA W omnpexaeneHus. HamnpsbkenHoe cocrosiuue. HopMmanbHble U
KacaTenbHbIe HanpsokeHus. JlepopMUpOBaHHOE COCTOSIHUE. XapaKTepUCTUKU JedopMaliiuu.
YchnoBHBIE W WCTHUHHBIE XapaKTEPUCTUKW. OJEMEHTapHBIH M 0000IIeHHBIM 3akoH ['yka.
@usnueckuii cmbicn Moxaynei ympyroctd. Heynpyrocts. Ilpsmoe u oOpatHoe ympyroe
nocneneiicteue. Mukpormnactuyeckas neopmanus. Iddext baymmarepa. BHyTpeHHee TpeHue.

. ILnacTnyeckas gegopManus ¥ ynpouHeHune

OCHOBHBIE TEOpUM MPOYHOCTH U IUIACTUYHOCTH. [IIaCTUYHOCTH MOHOKPHCTAJUIOB.
[IpuBenennoe Hampsbkenue casura. 3akoH [lImupa-boaca. Teopernueckass npodyHocTs. OleHKa
CKJIOHHOCTHM K XpYINKOMY W BfA3KOMY paspyuieHuto. [lebopmanmoHHoe yHnpoyHEHHE
MOHOKPHUCTAJJIOB U €0 OCHOBHBIC 3aKOHOMEPHOCTH. JlmarpamMmbl JeopMalii MOHOKPHCTAJUIOB.
Juarpammsl nedopManiviy NOJUKPUCTAIUIOB. BiusHue rpaHuil 3epeH U cyO3epeH Ha ypouyHEHHeE.
BnusHue BenMuMHBI 3€pHA  HA  MEXaHMYECKHE CBOWCTBA. MexaHW3Mbl  YIIPOYHEHHS.
CBepXIIaCTUYHOCTD U YCIIOBHS €€ MPOSBICHUS.

. TexHuka MeXaHMYECKUX HCIbITAHUI

Knaccudukanms mexanndeckux ucnbITanuii. Vcnbitanue Ha pactspkeHue. [lepBuunbie u
WCTUHHBIE TuarpaMMbl. OCHOBHBIE XapaKTEPUCTUKU NPOYHOCTH U INIACTUYHOCTH MIPU PACTSIKEHUU.
Ucnbrranus npu cxatuu, n3rude, kpyuyeHuu. Cxemsl 1 00pa3iiel. MeToanka onpeaeeHus yaapHoi
BA3KOCTH.

. Pa3pymienue

UcnbiTanus o0pa3noB C KOHIEHTpaTopamMu HampspkeHuid. @pakrtorpadus. Bunsr
paspymenus. Xpynkoe paspymienue. @pakrorpadus Xpynkoro paspyiuieHus. Bsskoe paspyiienue.
3apok[ieHUe ¥ PACIpOCTpPaHEHHE BS3KOW TpemuHbl. DpakTorpadus BI3KOrO pa3pylIeHUS.
Jlunamuueckue ucnbiTaHud. [lepexon oT BSA3KOro paspylieHuss K Xpynkomy. XJIaJHOJIOMKOCTb.
Brnusinue BHemHUX (aKTOPOB, CTPYKTYPHI U COCTaBa CIUIaBa Ha MPOIECC pa3pylieHus. Pa3pyiieHue
B ycinoBusx nposiBiaeHust adpdexra Peounnepa. Teopus ['puddurca n eé pazsurne. Kpurnueckas
MHTEHCUBHOCTh HANpPSDKEHUH. 3apoXKACHHE U PACIPOCTPAaHEHHME XPYNKOH TpemuHbl Bs3kocTb
paspyuenusi. K-kputepuil. J-unterpan. BiusiHue XuMHUUECKOTO COCTaBa, HapaMeTPOB CTPYKTYPhI
Ha BSI3KOCTb pa3pyIICHUS

. CrnenuajbHble MEXaHMYECKHE UCIIBITAHUS

TBeprocts MeramnoB Omnpeznenenue TBepAoctd no bpunenmo, Bukkepcy n Poxsemny.
OnpeneneHne MUKPOTBEPAOCTH. [Ipyrue MeTtoasl OnpeaeseHns TBEPAOCTH. SBIEHHE yCTAIOCTH.
Pazpymienue KOHCTpYKUMU TMOJ JEHCTBUEM LHUKIMYECKUX HaNpsOKEeHUW. XapaKTepUCTUKU
LMKJIMYECKOr0 HarpyxkeHus. lcnblTaHWs Ha BBIHOCIMBOCTb. JlMarpamMMbl —LMKINYECKON
TPEIIMHOCTOMKOCTH. TepMuueckas ycrtanocTb. OmnpeneneHue xaponpodHocT. Ilomsydects u
penakcauus HanpspkeHud. JluarpaMMbl M cTaguy Moi3y4yecTd. VcnbpITaHus Ha MOJA3y4ecTb U
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JUIMTENIbHYI0O TPOYHOCTh. Mamuubl ais ucnbiTaHus. M3HammBanue metayuioB. Jlpyrue BHIbI
M3HAIIMBAHUA: KOPPO3UOHHOE, OKUCINUTEIbHOE, KaBUTalMOHHOE. VcnpiTanus Ha u3Hoc. MeTobl
HCCIIEA0BAHUS ITOBEPXHOCTHOM IIPOYHOCTH. XaPAKTEPUCTUKU U3HOCOCTOUKOCTH.

. OCHOBBI JIEKTPOHHOI TEOPUHU METAJJIOB

CrpoeHue HenepexoIHBIX M NEepeXOJHbIX MeTauioB. COBpeMEHHas MOJENIb MeTallia.
KBanrtoBas Teopus CBOOOJHBIX 3JIEKTPOHOB. DHEPreTUUECKHE COCTOSHUSI 3JIEKTPOHOB B BOJIHOBOM
IIPOCTPAHCTBE. 30HHAS MOJENb SHEPreTUUECKOoro cnekrpa. 3oHbl bpumnosna B K-npoctpaHnctse.
[ToBepxHocTh @epmu. 30HHAS CTPYKTYpPa METAJIIIOB KOHKPETHBIX TPYIIIL.

o Buabl meskatoMHOM cBsI3U M (ha3bl B ciiiaBax

[Ipupona cuit MexkaroMHOTO B3aumoaeicTBusA. Tumbl cBsi3eil. MoHHas cBsizb. CTpyKTypa U
CBOMCTBA MOHHBIX KpUCTAJUI0B. KoBasieHTHas cBsi3b. CBA3b B MOJIEKyJIe BoAOpoaa. Meramnnueckas
CBSI3b, €€ OCOOEHHOCTH. MeXaTOMHOE B3aMMOJCIHCTBHE B KpUCTAIAX MEPEXOIHBIX METAIIOB.
CpolicTBa METAJUIMUECKUX KPHUCTAUIOB. TBepable pacTBopbl 3amenieHus. [lapamerpsl
HECOOTBETCTBUSI. YTOPSAOUYECHHBIE TBEPAbIE PACTBOPHI. BIMKHUI M JaIbHUN MOPAIOK, HX
napaMmerpsl. Tunel cBepXcTpykTyp. K-cocTosiHue. TBepable pacTBOpbl BHEIpPEHMs. MekaToOMHast
CBS3b M CTPYKTypa (a3 BHeOpeHHs. MeTaindeckue COeIUHEHUS. DIEKTPOHHBIE COCIMHEHMS.
3onHas Teopus u ¢pazel KOM-Posepu.

. JJleKTpUYeCcKHe CBOiiCTBA

DNEeKTPONPOBOJHOCTh YUCTBIX METAUIOB, €r0 3aBUCHUMOCTbh OT Temueparypbl. PaccesHue
ANIEKTPOHOB Ha JedeKTaXx KaK HUCTOYHHK COMPOTUBIEHUS. DJIEKTPUUYECKUE CBOMCTBA TBEPABIX
pacTBOpOB,  Pa3NUUYHBIX (a3 M TETePOreHHBIX  CIUIABOB.  MeTonbl  M3MEpeHUus
AJIEKTPOCOMPOTUBIICHUS: MOCTOBOHM, IMOTEHIIMOMETPUYECKUH, WHAYKTUBHBIN. [IpumeneHue
ANEKTPUYECKOTO aHAIM3a IS UCClIeOBaHUs (Da30BBIX PAaBHOBECHU WM TPEBPAIICHUI B CIUIaBaX.
CrnaBel Ui MPOBOJHUKOB M 3JIEMEHTOB CONPOTUBIEHUS. TepmoanekTpuueckue 3PGeKThl.
Hcnonbs3oBanue metona tTepmoI/lC B MeTasuioBeieHUU. MeTabl U CIUIaBbl AJIs TEpMoIap.

. TenJioBble cBoiicTBa

Temmneparypa, TEIII0EMKOCTb, TEIUIOCcoAepkanue. KBanToBas Teopus TeruioemMkoctH Jlebast.
OCHOBHBIE  COCTaBJISIOIIAE TEIUIOEMKOCTH MeTajla. TelI0eMKOCTh  CIUIaBOB. MeTobl
OTIpeNIeJIeHUs] TEeIUIOBBIX CBOWCTB. IlpocToil m muddepeHManbHbIl TEPMUYECKUN aHAN3.
Kanopumerpudueckuii aHanmmu3 omnpeaesneHue TEIIOBBIX A(P¢ekToB (Ha30BBIX MpeBpaIICHUMH,
HAKOIUICHHOU SHepruu Aedopmaryn. Mi3MeHeHne TeIIOBBIX CBOMCTB MPpHU (a30BBIX U CTPYKTYPHBIX
npeBpamieHusax.  PemleHne  3amad MaTepUANOBENEHUS ~ METOJAOM  TEPMHUYECKOTO M
KaJIODUMETPUUYECKOTO aHanu3a. TemIonpoBOJHOCTh METAUIOB M CIUIABOB. OJIEKTPOHHAS H
penIeToYHas COCTaBIAIONINE TEIJIONPOBOAHOCTH. MeTOIbl U3MEPEHHUSI TEIIONPOBOJHOCTH.

. MarHuTHble CBOMCTBA

Knaccudukanus wmarHeTukoB. MarHUTHBIE MOMEHT aroma. Pusmyeckas mnpupoaa
JUaMarHeTu3mMa W IapamarfHetusma. [I3MeHeHMe MarHuTHOM  BOCHPHUMMYHMBOCTH  IIPH
noMMOp(HBIX MpeBpaleHus X, nedopmanun. Jua- v nmapaMarHUTHBIE CBOMCTBA METANTMYSCKUX
dba3 M TeTeporeHHbBIX CIUIaBOB M MeToabl ux wusMepeHus. PeppomarHetusm. Kpupas
HaMarHUYMBaHUs M neTns ructepesuca. Ilpupona deppomarnernsma. lV3meHeHuEe CBOMCTB
(dheppoMarHeTHKOB ¢ Temmeparypoi, Touka Kropu. DHeprus (HeppoMarHUTHOTO COCTOSIHHS.
Homennas crpykrypa. Ilporecc HamarHu4uBaHus (eppoOMarHEeTHKOB. TeopHsl KOAPIUTUBHOM
cuibl. MeTo bl U3MEPEHUSI MarHUTHBIX CBOMCTB. bamuctrudeckuii MeTosl. MarHuTOMeTpU4YeCKui
Meroa u MarHutomeTpbl. Kospuutumerpol. Kox paznena, tembl Pasznen, Tema IUCHUILIAHBI
Conepsxanre MeToibl i3MEpEHUs B 3aMKHYTOH 11eni. DeppoMarHUTHBIN CBOMCTBA METAIIOB, (a3
Y TeTepPOreHHBIX CIIaBOB. [IpMeHeHre MarHUTHOTO aHalk3a JUIsS U3y4eHUs (pa30BBIX paBHOBECHIA
Y NpeBpallieHuii. MarHuTHbIE MaTEpPHUAIbI.

. Tepmuueckoe pacmiupeHue 1 IJI0THOCTD

AHrapMoHHM3M KOJICOAHUN M TEIJIOBOE pacimupeHue. /lunatoMeTpuyeckuil aHaIu3 U €ro
NpUMEHEHHe B MarepuanoBefieHud. OCOOCHHOCTH pacHMpeHHus (EeppOMarHUTHBIX CIUIABOB.
CrnaBel ¢ 3aJaHHBIM KOA(P(GUIIMEHTOM TEPMHUUYECKOTo pacumpeHus. [IIoTHOCTh U MpUMEHEeHHe
METOJIOB €€ U3MEPEHUS B MAaTEPHUAIOBEICHU Y.

4.1.2. Jlutepatypa AJisi HOATOTOBKH



1. MexaHudeckne CBONCTBA METAUIOB : YUYEOHUK /I BY30B IO CHEIHAILHOCTH
"MertamnoBeneHne, 000pya. U TEXHOJIOTUs TepM. 00pad. metawtoB" / B. C. 3omoTopeBckuit .—2-¢
u31., nepepad. u gorn. — M. : Metamnyprust, 1983 — 350 c. : ui. ; 21 cm .— [Ipeam. ykas.: c. 348-
350. — bubmauorp.: c. 347. — gomy1ieHo B kadecTBe yueOHuka .— 1.00. — 26 3k3.

2. MarepuanoBeaenue : yuebnuk / B. b. Ap3amacoB, A. A. YUepenaxun .— Mocksa
:9k3amen, 2009 .— 350 c. : mi. ; 20 cM .— (Y4eOHuk 11t By30B) .— ['nmoccapwmii : ¢. 346-349. —
bubnwmorp.: c. 350.

3. MexaHu4eckue CBOMCTBAa MeTa/ioB : Y4ueOHUK mis By30B / M. JI. bepumreiin, B.
A.3aiimoBCcKHii .— 2-€ u31., nepepad. u gon. — M. : Meramnyprus, 1979 .— 495 c. — 42 k3.

4. lebopmanus 1 MEXaHHUKa pa3pylIeHHs] KOHCTPYKITMOHHBIX MaTtepuaioB / P. B. Xepubepr;
nep. ¢ anri. A. M. Bepumreitna nox pen. M. JI. bepmreiina, C. II. Epumenko .—Mocksa :
Meramnyprus, 1989 .— 575 c.

5. [Ipo4yHOCTH CIIIaBOB : Y4eOl. mocodue it By30B IO crieuaibHOCTH "Du3nka MeTauioB".
Y. 1. Hedextst pemetku / M. A. IlItpemens .— M. : Metamnyprus, 1982 .— 280 c. : un. 14;20 cm
.— bubnwmorp.: c. 267-276 (275 Ha3s.).

6. @dusmueckoe MeTalJIOBeIeHUE : ydeO. A CTYIAEHTOB BY30B, OOYyYaroIIMXCS IIO
Hanpasienuio 651300 "Meramnyprus" / C. B. I'paues, B. P. bapas, A. A. boraros, B. I1. IlIBeiikun
— W3n. 2-e, mepepad. u non. — Exatepunoypr : YI'TY-VIIU, 2009 .— 548 c. : mi. ; 23 cMm —
[Ipenm. ykas.: c. 544-547. — bubnuorp.: c. 542-543.

7. MeramnoBenenue : y4e6. 1 BTy30B / A. I1. I'ynseB .— 6-e uzm., mepepab. u gom .—
Mocksa : Mertamnyprus, 1986 .— 541 c.

8. MertamioBeneHne U TepMUIECKas o0paboTka METauioB : Y4el. I MEeTaJIypr. CIell.
BY30B.— 3-€ u3]., iepepad. u gon. — M. : Metamnyprus, 1984 .— 359 c. ; 22 cM .— nmomymieHo

B KauecTBe yueOHuka .— 1.20. — 70 5K3.

9. ®usnueckoe metasoseneHue : B 3 1. T. 2. da3oBble npeBpalieHys B METaIaxX U CILIaBax
1 CTuIaBbI ¢ 0coObiMu puzmaeckumu cBoiictBamu / J1. I1. I'ackemn, A. [1. [enron, Ix. JI. Boks u ap.
/Tlon pen. P. V. Kana, I1. Xaa3ena; [lep. ¢ aurn. nog pea. O. B. A6pamosa, A. B. CepebpsikoBa .—
M. : Meramnyprus, 1987 .— 621 c.

10. ®uznueckoe metamwiosenenue : B 3 1. T. 3. Ouszuko-mexaHM4ecKue CBOMCTBAa METAIIOB
u crurasoB / I. 1. Bomnen6eprep, k. I1. Xupr, x. Buptman u ap. / Iox pex. P. V. Kana, I1.
Xaazena; [lep. ¢ anri. oz pen. O. B. AGpamoBa u np. — M. : Metamryprus, 1987 — 661 c.

11. ®usnueckoe meramioenenne Tutana / b. A. Komaue .— M. : Metamutyprus, 1976 .

4.2. MaTtepuajioBeieHHe U TepMUUYECKast 00padoTKa

4.2.1. OcHOBHBIE pa3ae/ibl H TEMbI:

o ATOMHO-KPUCTAIUNINYECKOE CTPOECHUE METAIUNIMYECKUX MaTepraioB. MeTtammnueckoe
coctosiHMe BemiecTBa. Kpucrammudeckas pemieTka W ee omucanue. Knaccudukanus
KPUCTAJUIOB IO THUIy XMMHYECKOW CBS3U: METAJIbl, HOHHBIE KPHUCTAJLIbI, KOBAJECHTHBIE
KPUCTAJUIBl,  MOJIEKYJISIDHBbIE  KPUCTAUIbl.  AHHM3O0TPOIUS  KPUCTALIOB.  THIBI
KPUCTAJUIMYECKUX PEHIETOK MeTauioB. [lapameTpsl KpUCTAIUIMYECKON PEIIETKH: NEPUOL
PELIETKH.

. OCHOBBI TEOpUHU KpUCTAUIM3AIMU METau1oB. KpucTtamiusanusi YuCThIX METAJJIOB.
Oco0eHHOCTH CBOMCTB METAJIJIOB B KUJKOM U TBEPIOM COCTOSHUX. [ToHsATHE 0 ONKHEM
U JaJbHeM TOpsaKe. YcIoBHEe paBHOBecHs (a3 B OJHOKOMIIOHEHTHOW CHCTEME.
[Tepeoxnaxxnenne. IlorsTne o Teopernyeckod ©  (GAKTHUECKOW TeMmIeparypax
Kpuctaumzauuu. [lapameTpbl KpucTauM3alud — CKOPOCTh 3apOKJIEHUSI LIEHTPOB U
ckopocTh pocta. ['omoreHHas kpucramnuzauus. [loHATHE O KPUTHYECKOM 3apoOjbILIe.
I'ereporenHoe 3apokiaeHue. BuusHue mnpumeceil Ha MpoIECC KPUCTATUIM3ALUU.
MonudunrpoBanue u MoaudukaTopsl. BenmuunHa 3epHa KpUCTAIIM3YIOIIETOCS METaslIa.
Kpucrammzamuss u  crpykrypa ciutka (oTiuBkH). JledekTbl CTpOeHHs CIMTKA,
00yCJIOBJICHHBIC OCOOCHHOCTSIMH KPUCTALTU3AIIHH.
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. ®as3p1 B crutaBax. Onpenenenue ¢asbl, KOMIIOHEHTa, cucteMsbl. [IpaBuio da3 ['nb0ca.
Mexannueckue cMmecu. IBepasle  pacTBOphl  3amenieHus. OrpaHuueHHBIE U
HEOTpaHUYEHHbIE TBEP/bIE PACTBOPHI. YTOPSAIOUEHHBIE TBEpAbIE PAacTBOPHI. TBepibie
pactBopbl BHenapeHus. Poabp pasmepnoro Qakropa. Ilpomexyrounsie ¢a3pl, uX
pa3HOBUAHOCTH. CBOMCTBA 3JICKTPOHHBIX COCTMHEHUM, TUTIBI KPUCTAINTIMYECKON PEIIETKHU.
®da3bl BHEIPEeHUsI (KapOUIbI, TUAPUIBI, HUTPUIBI U O0publ). Da3el BerunTanus. @a3oBbie
U CTPYKTYpPHBIE COCTABIISAIONINE B CIIaBAX.

o JlnarpaMMbl COCTOSIHHS CIIaBOB. [IpMHIMIBI M METOABI MOCTPOEHUS IUarpaMm
COCTOSTHUSI IBOMHBIX CHUCTeM. TepMHUYECKHe KPUBBIC JIUIS YUCTBHIX CIUIABOB U PA3TMYHBIX
crutaBoB. IIpaBmiio peruara. Pasnuynble BUIBI JUarpaMm COCTOSIHUSI U UX aHAIU3: C
HEOTpaHMYEHHON PaCTBOPUMOCTHIO0 KOMIIOHEHTOB B TBEPIOM COCTOSIHUM; C OTpaHHYEHHOMN
pPacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJIOM COCTOSTHUU U HAJIMYKUEM SBTEKTHUUYECKOTO WM
NEPUTEKTHYECKOTO MPEBPALICHNUS; C OTCYTCTBHEM PAaCTBOPUMOCTH B TBEPOM COCTOSIHUU
Y HaJM4MEeM 3BTEKTHUYECKOTO MPEBpAIleHus; ¢ 00pa30BaHUEM MPOMEXKYTOUHOM (a3bl U ¢
NEPUTEKTHYECKUM MPEBPAIICHUEM; C MOJIUMOPGHBIM MPEBPALICHUEM KOMIIOHEHTOB MPHU
HAJIMYUU 3BTEKTOMIHOTO M MEPUTEKTOMIHOTO MPEBPAIICHUS; C PACCIOCHHEM KHJIKOU
¢a3pl 1 HATUYMEM MOHOTEKTHUYECKOTO MpeBpalieHus. Pa3oBble MPEeBpaIIeHNs B CIUIaBaxX
IIpU HarpeBe U oxjiaxkaeHuH. Pa3oBble U CTPYKTYpPHBIE COCTABIISAIONINE CIJIABOB.

o OcoOeHHoCTH Tpoliecca 3aTBEP/IeBaHUsl B HEPAaBHOBECHBIX YCIOBUAX. JIukBamus B
criaBax. Bayrpukpucramumyeckas nuksanus (BKJI). Koagdunuent nuksanun. Biausaue
JUMKBALIMM Ha CTPYKTYpy u cBoicTtBa. Daktopwl, Biaustomue Ha paszputue BKIJL. Ee
yCTpaHEHUE MyTeM TePMUYECKOU 00paOOTKH. 30HAIbHAS JIUKBAIMS, IPsiMast U1 oOpaTHasl.
JIukBanus 1o yAelbHOMY BECy U BCIEACTBHE pacciioeHus. Mepbl 60pbObI.

o JlnarpaMMbl COCTOSIHUSI CUCTEMBI XkKene30-yriaepoa. [lonumopdHbie mpeBpaieHus B
xenmeze. MeracrabuinpHas JAMarpaMMa  COCTOSIHUSL — CUCTEMBI  JKEJIe30-IIEMEHTHT.
J109BTEKTOUAHBIE U 3a9BTEKTOUAHBIE CTaNU. besble JOIBTEKTUYECKUE U 3a9BTEKTHUECKHE
yyryHbl. CTPYKTypHBIE COCTABIISIONIME CTalel U OeNbIX YYTYHOB, UX XapaKTePUCTHUKA U
cBoiicTBa. CTabwibHas JUarpaMMa CHUCTEMBI Jkene30-rpadut. da3oBbie MPEBpaIICHUS B
CTAJIAX M YyTyHaX IPU HArpeBe U OXJIAXKICHHH.

. OcoOenHoct  (pa3oBBIX TpeBpalieHUd B TBEPAOM cocTossHMH. [loHsTHE
TepMHUYECKO 00paboTku MeTaiioB. M3oTepMuyeckue U TEPMOKUHETHYECKHE TUarpaMMbl
npespaiieHnsi. KoHCTpyKTHBHAS POYHOCTH METAJUIOB U CIIABOB M ITyTH €€ MOBHIIICHUS.
Ponb TepMoOOpabOTKM B MOJY4YEHUHM 3a/laHHBIX CBOMCTB, MOBBIIICHUM KauecTBa U
JOJTOBEYHOCTH  METAJUIMYECKUX  MaTepualioB.  B3auMoCBsA3b  JIeTMpOBaHUS U
TepMooOpaboTku. BpiOop Marepuana u pexuMa TEpMOOOPaOOTKH NPUMEHHUTEIBHO K
KOHKpPETHBIM m3aenusiM. Kinaccupukanus BUIOB TEPMUIECKOH 00pabOTKH.

. MaprencutHoe mpeBpamieHue. [loHATHE O MapTEHCHUTHOM MPEBPAIICHUU Kak
6e31u¢ppy3uoHHOM, CABUTOBOM, KoomepaTUBHOM. OCHOBHBIE CTPYKTYpHBIE THIIbI
MapTEHCHUTA.

. beitnutHoe mnpespamienne. CTpyKTypHBIE (DOPMBI MPOAYKTOB MPOMEKYTOUYHOTO
npeBpaiieHus, X ¢a3oBblii coctaB. KuHeTnka OEHHUTHOTO MpeBpaleHHs; 3aBUCUMOCTh
MOJIHOTHI pacrajia OT TeMIepaTyphl U30TEpPMUUYECKON BBIAEPKKU. M3MeHeHHe cocTaBa
ayCTeHMTA B Mpolecce OEHHUTHOTO MPEBPAIICHHS.

o [IpeBpareHus aycTeHnTa MPH HEMPEPHIBHOM OXJIaKeHHUH. [[OHATHE 0 KPUTHIECKHUX
CKOpOCTsX oxjaxaeHus. dopMupoBaHHE CTPYKTYpbl U CBOICTBa MPOIYKTOB pacmaja
ayCTeHHMTa IpPH PA3IHUYHBIX CKOPOCTAX OXJaxaAeHus. KonndyecTBeHHOE COOTHOIICHHE
MEXIy Ppa3IuYHbIMU CTPYKTYPHBIMH COCTAaBJISIONIMMH B 3aBUCUMOCTH OT CKOPOCTHU
oxyaxaeHus. TepMOKHMHETHYECKUE AUarpaMMbl pacrajia MepeoxIakJeHHOTO ayCTEHUTA.
. OcHOBHBIE OTepaIy TePMUUECKOM 00paboTKu cTanei u criaBoB. Omxwur I-ro poxa.
['omorenm3anmonubii (MU Py3uoHHBI) OTXKUT.  J[OpeKpHCTAINTU3aIMOHHBIN |
PEKPUCTAIUTH3AIMOHHBIN OT)KUTH.
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. Orxur Il-ro poma. IlomHbI mNepeKkpUCTAIIM3AUOHHBIN OTXHr. OO0JacTh
IPUMEHEHHS (OTIMBKH, MOKOBKH, IITAMIIOBKH, CBapHbIE M31EiUs). PeXMMBI MOIHOTrO
OT)KUTa JUISl MPOCTHIX YIJIEPOJUCTBIX U JIETUPOBAaHHBIX cTaneil. [IpuHimmnsl BeiOOpa
TeMrneparypbl HarpeBa. CBs3b YCJIOBHH OXJIQXAEHUS NPU OTKUIE C YCTOMYHMBOCTBIO
aycTeHuTa oOpabaThiBaeMbIX cTajeil. MI3aMeHeHue CTPYKTypbl U CBOMCTB B pe3ysbTaTe
noJIHOro orxkura. Hemomueiii omxkur. HasHadyeHue M INPUMEHEHHE B IIPAKTUKE
TepMUYecKor 00paboTku. M3oTtepmudeckuii omxur. Hopmanuzaius 103BTEKTOUIHBIX U
3a3BTEKTOUIHBIX cTajeil. POopMUPOBaHME CTPYKTYpbl CTalM IpH HOPMAIU3alUU B
COOTBETCTBUM C TEPMOKMHETUYECKMMH JMAarpaMMaMH paclaja epeoXJIaxIeHHOrO
aycreHuTa. CBOIICTBa HOPMAJIM30BaHHBIX CTaJIEH.

. 3akanka 0e3 momuMopdHOro  mpeBpamieHHs. 3akaaka ¢ (UKcanuen
BBICOKOTEMIIEPATYPHOTO COCTOSIHUA. MI3MeHeHe pacTBOPUMOCTH BTOPO#i (pa3bl B TBEpAOM
pactBope. Be160op pexnMoB HarpeBa 1 OXJaxAeHHs. MI3MeHeHue CBOMCTB MpH 3akaike 0e3
nonuMopdHoro mnpeBpamieHus. Hasnauenme u ob6nactu mnpumeHeHus. [Ipumepst
UCIIOJIb30BAaHUS 3aKaJKu 0e3 MOIMMOP(HOro MpeBpalleHus Ui CIUIABOB HAa OCHOBE
JKere3a U Ui [IBETHBIX CILIaBOB.

. 3akanka ¢ TOAUMOPQHBIM TpeBpamieHueM. BpiOOp yciioBuii HarpeBa IS
YIIAEPOOUCTBIX CTalel: JIOABTEKTOMAHBIX M 3a3BTEKTOMAHBIX. BpIOOp cKopocTu
OXJIQX/ICHHS B 3aBUCUMOCTH OT YCTOMYMBOCTH MEPEOXIIAXKICHHOIO ayCTEHUTA, pa3MEPOB
neraneil. TpeOoBaHus, TpeAbsABIsIEMble K 3aKaJOYHBIM cperaM. MeToabl 3aKaliku.
[IpokanBaeMocTh W 3aKalMBaeMocTh  crajieid.  DakTopel,  ONpeAeIsIOIIne
IIPOKAJIMBAEMOCTb. Kpurepun IIPOKAJIMBAEMOCTH. MeTtobl ONpEEIICHUS
npokanuBaeMocTH. [IpakTuueckoe 3HaueHne npokanuBaemMoctu. Knaccudukanus cranei
10 MPOKAJIMBAEMOCTU. MeTOIbI TOBEPXHOCTHOM 3aKAJIKU CTAJICH.

. CrapeHHre NEpEeCHIEHHBIX TBEPABIX pacTBOpoB KuHeTHKa BBIICIECHUN IIpU
crapennn. Koarynsamus. Bo3Bpar mocne crapenusi. M3mMeHeHHe CBOWMCTB CIIABOB IpH
crapeHuu. llpupona ynpouHeHus HpuU CcTapeHuU. BiusHuE NPOAOIKUTENBHOCTH U
TEMIIEpaTypbl CTApEHHUs, COCTaBa CIUIAaBOB B JIBOWHBIX M TPOMHBIX CHUCTEMAax Ha
yIOpOYHEHHE TpH CTapeHuu. EcTecTBEHHOE W MCKYCCTBEHHOE cTapeHue. Bpibop
ONTUMAJIbHBIX PEKUMOB CTAPEHUS.

. Otnyck 3akaneHHOW ctanu. HazHadeHwe oTmycka Mo TeMmepaTypHbIM pPEKUMaM.
[IpeBpamienus npu HarpeBe 3aKAJICHHOW CTaJIX. MI3MEHEHHE CTPYKTYphl U CBOWCTB IIPU
OTIYCKE B CBSI3U C MPOTEKAKIIUMH npoueccaMu. PakTopel, ONpeaessole CBOMCTBA
CTaJId B HU3KOOTIYIIEHHOM M BBICOKOOTIYIIEHHOM COCTOSIHUU. XPYIKOCTb CTaJE€l mpu
ornycke. ObpaTumas 1 HeoOpaTUMasi OTIIYCKHasl XPYIKOCTb.

4.2.2. Jlutepatypa AJisi IOATOTOBKH

1. MarepuanoBeaenue: yueo. 1y TexH. By30B / FO. M. Jlaxtun, B. I1. JIeontheBa. — 5-¢ u3 .,
ctep. — Mocksa: AnbsiHc, 2009. — 528 c.

2. ®uzuyeckoe MeTayuloBeAeHHE: Yy4eO. Uisi CTYIAEHTOB BY30B, OOydYaloIIUXCS IO
Hanpasienuto 651300 "Meramryprus" / C. B. I'paues, B. P. bapas, A. A. boraros, B. II.
[Beiikun. — U3a. 2-e, mepepad. u gomn. — Exatepunbypr: YI'TY-VIIN, 2009. — 548 c.

3. MerannoBeaeHue 1 TepMuueckas 00padoTKa IIBETHBIX METAJIOB U CIUIABOB: YUEOHHK IS
CTYJICHTOB BY30B, 00YyYaIOIIMUXCS MO CIEIUATbHOCTH "MeTaioBeeHrue u Tepm. 00pao.
metaimioB" / b. A. Konaues, B. . Enarun, B. A. JluBanoB. — U3n. 4-e, nepepad. u pom. —
Mocksa : MUCHC, 2005. — 432 c.

4. MarepuanoBeieHue: y4eOHUK JUIsI CTYIEHTOB BY30B, OOYHYaIOUIMXCS 1O HAIpPaBJICHUIO
MOATOT. ¥ CIIEIUATILHOCTAM B 00J1. TeXHUKH U TexHosoruu / [b. H. Ap3amacos, B. 1. Makapoga,
I'. T. MyxuH [u np.]; mox o6bur. pen. b. H. Ap3amacosa, I'. I'. Myxuna. — 7-e u3a., crep. —
Mocksa: U3znarensctBo MI'TY um. H. 3. baymana, 2005. — 648 c.
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5. HoBukos M. U. Teopus tepmuueckoit o6padorku. YueOnuk M.: Metamnyprus, 1986. —
480 c.

6. MetamioBeeHue u TepMHUYecKas 00paboTKa cTaau U yyryHa. CopaBoYHHUK B 3-X TOMax.
ITox pen. A. I'. Paxmraara, JI. M. Kanytkunoii, C. [l. [Ipokomkuna, A. B. Cynosa T. 2.
Crpoenue uyryHa u crainu. M.: UaTepmer urxunupusr, 2005. — 528 c.

7. CenuanoBa O. B. CTpykTypa MatepuajioB U METOIbI €€ ucciienoBanus. Kpucrammzamus
MaTepHaioB. J[BoifHbIe CIuaBbl: yueOHOe mocodue: PekoMeH10BaHO METOIMYECKUM COBETOM
VYpanbckoro (QenepasbHOr0 YHUBEpCUTETa Ul CTYJEHTOB By3a, OOy4aroIIMXCsl II0
HanpasiaeHusM: 22.03.02 «Mertamnyprusi» u 22.03.01 «MarepuaioBeieHue U TEXHOJIOTMH
marepuanoBy / O. B. CemuBanoBa, O. A. Onenesa, C. B. benukoB; Hay4HbIl penaktop A. A.
[TomoB; MunucrepcTBo oOpa3oBanuss W Hayku Poccuiickoit ®enepanmu, VYpanbckuid
dbenepabHBIE  yHUBEpCUTET uMeHH mnepBoro Ilpesmaenta Poccum Bb.H. Enpnmna. —
ExatepunOypr: M3narensctBo Ypansckoro yausepcureta, 2017. — 108 c. — ISBN 978-5-
7996-2170-4. http://elar.urfu.ru/handle/10995/52393.

4.3. Kpucrauorpagus n ae)eKTbl KPUCTAIIHYECKOT0 CTPOCHHS

4.3.1. OcHOBHBIE pa3iesibl M TeMbI:
. ATOMHO-KpUCTAJIZINYECKOE CTPOEHUE MAaTEpUaOB B  TBEPAOM  COCTOSIHHMM.
Kpucrannuueckast pemerka u ee onucanue. llapamerpbl KpUCTALUIMYECKON PEIIETKH.
Tumel KpUCTAINIMYECKUX PELIETOK MeTaiuioB. MHunexcel Muiepa.

. CoBepIIeHHBIE M HECOBEPIICHHBIH KpUCTALL. JIeeKThl KpUCTAJUIMYECKOTO
CTPOCHHMSI M X BIIMSHUE Ha CBOMCTBA MeTailioB. Kinaccudukarus nedekTos.
) Bunasl Toueunsix nedexroB. Bakancus, ee sHeprus. PaBHOBECHas KOHIIGHTpAIUs

BakaHCHUU. VCTOUHMKM M cTOKM BakaHCUi. Murpanus BakaHCUH. ATOMBI BHEIpPEHUS.
Atomsl 3amenieHus. KoMIiekcobl ToueuHbIX 1e(hEeKTOB.

. Jluneitnpie nedextel. Omnpenenenne aucnokaruu. Kontyp Broprepca u BekTop
broprepca. IInockocth ckonbxkeHUs AWciokanuu. KpaeBas, BUHTOBas W CMeEIIaHHas
JUCIIOKauuu. JIBMKEHHE JUCIOKALMM: CKOJIBKEHHE W IEPENoi3aHue  KpaeBOu
JIMCIIOKAIMH, TMOIMEPEYHOE CKOJIbKEHUE BUHTOBOM IUCIOKAIIMU. JBH)KECHUE CMEIIAHHOMN
nuciokanuu. [lmockwit W mpocTpaHCTBEHHbIM HcTOYHMKKM —Dpanka-Puga. Ilone
HarnpsbkeHud auciokauuu. Cuiibl, JEUCTBYIOIIME Ha JUCIOKAIMIO B TOJI€ BHEUIHUX
HanpspKeHUU. YTIpyroe B3auMoAeHCTBUE MapauiebHbIX JUCIOKAIUA B OHOM IMITIOCKOCTH.
[Imockoe nuCIOKalMOHHOE CKOIIeHUe. B3auMoaencTBre AUCIIOKALMM B MapajlIeIbHBIX
IJIOCKOCTSIX CKOJIbKeHHUs. (OOpa3oBaHME TOUEYHBIX Je(EKTOB TIPU aHHUTHIAINHA
Iuciokanmui. JIMclIoKanmuoHHBIE CTEHKM W aunoiad. KoHTakTHOe B3aMMOJICHCTBHE
nucinokanui. Ilepeceuenune aucnmokamuil. JIBMKEHHWE JUCIOKAIM € TOPOTraMH.
Jucnokanuu B METAJUIMYECKUX KpUCTAIUIaX: €AMHUYHBIE YaCTUYHBIE JIUCIIOKAIUH,
CHUCTEMBbI CKOJIB)KCHHUSI JUCIOKAlMM, IUCIOKAIMOHHBIE peakiuu, Kputepuid @PpaHka,
oOpa3oBanue 6apbepa Jlomep-KoTrTpemnna.

° [ToBepxHOCTHBIE e eKThl. bombleyrinoBeie rpanuiibl. CTPyKTypa OOIBIICYTIOBBIX
TpaHUl], 3€pHOTPAHUYHBIEC TUCIOKALMU U CTyNeHbku. CrnenuaibHble rpaHuilsl. Pemierka
COBIAJAIONINX y3JI0B. DHEPTUS TPOU3BOJILHBIX M CIIEIIUATIBHBIX OOJIBIICYTIIOBBIX TPAHMII.
['panuia HakiioHa kpy4yeHus. [uciokanmoHHbIE MOJEIN MAJOYIJIOBBIX TPaHUIl. DHEPIHs
MaJIoyTJIOBOM T'paHuIlbl. Mexdas3Hbie TPaHUIIBl KOTEPEHTHBIC 1 HEKOTEPEHTHBIE.

4.3.2. JlutepaTypa AJsi NOATOTOBKHU

1. bapas, BranucnaB PyBumoBuu. CTpoeHue u Gpu3nueckue CBOMCTBA KPUCTAIUIOB: yueOHOE
nocobue / B. P. bapas, B. Il. Jlesuenko, A. A. [loB3uep; Hay4. pea. ®. A. CugopeHko;
VYpan. roc. texH. yH-T - YIIM um. nepsoro IIpesunenra Poccum b. H. Enpnuna. —
ExarepunOypr: YI'TY-VYIIN, 2009. — 164 c.
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2. Tlerpos, Anekcanap Hukomnaesuu. TBepasie marepuaisl. Xumus aedexkro. CTpykTypa u
CBOMCTBA TBEPBIX TEI: [yueo. mocodue st By3oB] / A. H. IletpoB. — ExarepunOypr: 13 a-
BO Ypai. yH-Ta, 2008. — 168 c.

3. HogukoB, Unbs M3pudnoBud. JlepekTsl KPUCTALIUIECKOTO CTPOCHUSI METAIIOB: Y4eO.
nocobue st By30B / M. . HoBukoB. — 3-e u3x., nepepad. u gon. — M.: Meramnyprus,
1983. — 232 c.

4. EpmakoB, Cepreii CrenanoBuu. ®Pusmka MeETaUIOB U A€()EKTh KPUCTAILITHYECKOTO
ctpoenust: Yueb. mocodue / C. C. Epmakos; Jlenunrp. nomurexs. ud-1. — JI.: JIT'Y, 1989.
—272c.

IIpumMep BCTYNMUTEIHHOT0 HCITBITAHUS
https://programs.edu.urfu.ru/media/documents/00086211.pdf
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