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INPOI'PAMMA BCTYIUTEJBbHBIX UCITBITAHUIA B MATUCTPATYPY

-

Ilepeuenn cBeaeHmii 0 NporpaMme BETYNHTEIbHBLIX YuerHble TaHHbIE
IK3aMEHOB B MarucTparypy

HanpagJjienne noaroroBku Koa HanpaB/ieHusi H ypOBHS
22.04.02 — Merautyprust NOAr0TOBKH

22.04.02
Obpa3oBaTesibHasi IporpamMma Koawi Beex OIl

e [IporpeccuBnsie meto b1 006paboTku metamos | 22.04.02/33.04
H CILIABOB JIaBJICHHEM;

e MeTtalyprust 9epHbIX, IBETHBIX U PEIKUX 22.04.02/33.02
METaJlJIOB;

e Jlponeccsl Maoit MeTa/LTypruu; 22.04.02/33.03

e MetamnoBeaeHue u TepMuyeckas oopadoTka 22.04.02/33.01
METAJIOB U CILJIABOB;

e (O0paboTka MeFa/UIOB JaBJICHUEM Ha 22.04.02/33.06

OPEANPHATHSIX METAJLITYPrU4eCcKOi U
MalIUHOCTPOUTEILHOM OTpaciei
NIPOMBIIIJIEHHOCTH;

" ” 22.04.02/33.05
e [IpoekTHBIH U HHBECTHLIMOHHO-CTPOUTEIILHBIN /
MEHE/DKMEHT B MEeTaJLIypruu
YpoBeHb NOAT0OTOBKH Maructp
CYOC Yp®Y B obaacTu o6pazoBaHus Pemenune Yuenoro Copera Yp®dDVY
«HxeHepHOE 1€/10, TEXHOJIOTHH H TEXHHYECKHE [Tporoxos Ne7 ot 28 ceHts0ps
HAYy KN 2020r.

YTBep:KIeH NPHKA30M PEKTOpA:
Ne 832/03 ot 13.10.2020 .

Exatepundypr, 2021



IIporpamma BETynUTEIbHBIX HCNBITAHAI B MATHCTPATYPY COCTABJIEHA ABTOPAMM:

Ne | ®UO Yuenasn Jo/okHOoCTH Kadeapa / nenapramenT
n/n CTeNeHb,
y4eHoe 3BaHue

1 Jlorunos KOpuit I.T.H. [Tpodeccop kadenpa O6padboTku
HukonaeBna Kadenpst METaJLJIOB JIaBJICHUEM

2 MaubueB Bukrop | a.1.H. ITpogeccop kadenpa O6paborku
AnexceeBuy Kadeapsl METAJIJIOB JIaBJIEHUEM

3 HaGoituenko ILT.H. 3aBe/1y IoLu it Kadenpa Meramtypruu
Cranucnan Kadeapoit LBETHBIX META/LJIOB
CrenanoBuu

4 MamMstueHKOB I.T.H. 3aBeyromuit kadeapa Meramnypruu,
Cepreii - kadenpoii kadeapa Meramurypruu
Biagumuposuy I[BETHBIX METAJIOB

5 [MIBapm Janun K.T.H. 3aBeay oL kadenpa O6paborku
JleoHuoBUY kadenpoit METAJIJIOB JIaBIEHUEM

6 JlobanoB Muxamn | A.T.H. npogeccop kadenpa TepmoobpaboTku u
JIpBOBUY Kadeapsl (U3UKH METAIIIOB

/ 3araitnos Cepreéi | A.T.H. 3aBe Iy oM kadenpa Metamutypruu
AnexcaHpoBUY kadepoit JKelle3a U CIIaBOB

8 Oypman EBrenuit | a.T.H. 3aBeay IO kadenpa Jureitnoro
JIeBOBHY Kadepoi IIPOM3BO/ICTBA U

YOPOYHSIFOIINX TEXHOJIOIHH

IIporpamma yTBep:kaena:
Y4eoHo-MeToAnIecKHM coBeToM MHCTHTYTA HOBBIX MATEPHAIOB M TEXHOIOI Ui

[TpoToxomn Ne 20210317-1 ot 17.03.2021 .

[Ipeacegarens YMC UHMT A e 0.10. Kopuuenko

e

Jlupexrop MHCTUTYTa HOBBIX MATEpHAIIOB U TEXHOJIOI MH Z’/é/ £ M//OIO [enryxoB
AHHOTAIIUA:

[IporpamMmMa cocTaBjieHa B COOTBETCTBUH C TpeOoBaHUsIMH CaMOCTOSTENBLHOIO y4eOHOro
00pa3oBaTeIbHOrO CTaHAAPTA, MPEAbSBISEMBIX K I10/('OTOBKE IMOCTYNAIOUIMX B MAruCTPaTypy 110
22.04.02 — Metatyprus

DK3aMeH SABJISAETCS YETBIPEXKOMIIOHEHTHBIM, MTPOBOAUTCS B TECTOBOH PopME B COOTBETCTBHH
¢ tpeGoBanusimu Ilpukaza pextopa Yp®Y Nel46/03 ot 12.02.2021 r. «O BCTynHTENBHbIX
UCIBITAHUSX I10 IIpOrpaMMaM MarucTpaTypbi».

enb BCTYyMHTENBHBIX HCIIBITAHUIT — 00€CTIeUM Th JIMLaM, IIPETEHAYIOUIMM Ha MOCTYIUICHHE
B Yp®VY nust ocBoeHHUsI 00pa3oBaTe]bHON IpOrpaMMbl MarvCTpaTypbl, PaBHBIE YCIOBHSA, BHE
3aBUCHMOCTH OT IPEABIIYIIEro JOKYMEHTa O BBICIIEM 00pa30BaHHH.

3agava BCTYNUTEJIBHBIX HCIBITAHHIT COCTOUT B TOM, YTOOBI BBIABUTH HAJIMYME FOTOBHOCTH
MOCTYMAIOIIEro K OOYYEHHIO B MarucTparype B 4YacTH CHOPMHPOBAHHOCTH HH(DOPMALKMOHHO-
KOMMYHUKATHBHOM KOMIIETEHIIMHM HE HUKe 0A30BOro YPOBHSI U 3HAHHUS OCHOBHOTO COJIEPIKaHHUS
NPO(HITLHBIX JIUCIUTITHH.



COJIEP)KAHUE BCTYIUTEJBbHBIX HCIIBITAHUA B MATUCTPATYPY 110

HAIIPABJIEHUIO ITIOAT'OTOBKHA
22.04.02 — MeTtaaayprus

. 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 vmeryr

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

CIIOCOOHOCTh B HAIMMCAaHHOM TEKCTE YJIAaBIMBaTh OCHOBHOE

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

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 TTOHATHUH, TECTHPOBAH

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

pelieHne CTaHAapTHBIX 3a/ay IO JUcCHUIIMHAM MartemaTuka,

®usuka u XuMus. 30 MuHYT

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

YCTaHOBJICHHE COOTBETCTBHSI.

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

36 samanmii Ha 3HaHME (YHIAMEHTANBHBIX MOHATHH, 3aKOHOB, | TeCTHPOBAH

KOHIICTIIINM, peIIeHne CTaHIApPTHBIX 3aJad 10 CIEAYIOIINM He

paznenam Tepmuveckasi o0padoTka, MeTa/Typrusi 4YepHbIX

MeTaJlI0B, MeTaulyprusi UBETHBIX MeTa/uIoB, JlurteiiHoe | 60 munyT

NPOU3BOJACTBO YEPHBIX M LBETHBIX MeTawL10B, O0padorka

METAJJIOB JIaBJeHneM, MeTa/Liyprudyeckasi TenJI0TeXHUKa

MaxkcuMaJibHbI HTOTOBBII 0aJ11 100




2. COJEP)KAHUE TEeCTUPOBAHUH, BbIAIBJIAIOLIET0 HaJIM4YHe pa3BUTOMI
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
MPOM3PACTaHMs JJIEMEHTOB O3CJICHCHHS, BTOPOM — UCIOJIb30BAaHUE OMOHUYECKUX MAJIBIX
APXUTEKTYPHBIX (HOpM (KM/HIIK DJIEMEHTOB TOPOJICKOM cpeibl) — 0OBEKTOB apOOPCKYJIBITYPhl HA
tepputopun 3actpoiiku. (B) IlepBbiii cmoco0 HameneH Ha TpaMOTHOE TPOEKTHPOBAHHE
JEHAPOJIOTUYECKOTO IUIaHAa 3€MENIbHOTO YYacTKa, MOJTAalHOE COCTaBJICHHE KOTOPOTO JOJKHO
MPOU3BOJUTBECS C YYETOM CIEIYIOIIMX AacleKTOB: JKOJOTMYECKOTO MAacIopTa, aJIeNIoNaTHH,
(bUTOMATONOrNN IPEBECHBIX PACTEHUMN, CBOJHOIO IJIaHA MHKEHEPHBIX CETEH, CXeMbl BEpTHKaIbHON
IUTAHUPOBKY TEPPUTOPHIA, TUTAHUPOBOYHOMH CTPYKTYpPHl W (PYHKIIMOHAIHHOW OpTraHHU3AINH
tepputopun  3actpodiku. (I)) OcHOBHbIE TIONOKEHHUS TMEPBOrO0  Crnoco0a  MOBBIIICHUS
9KOYCTOMYMBOCTH  TEPPUTOPUU  BOILIM B HAYYHO-TIPAKTUYECKHEC  PEKOMEHIAIIHH.

Knrouegvie cnosa: >K0ycTONYMBOCTH, O3€JIEHEHME, JIPEBECHBIE PACTEHMsI, apOOPCKYJBITYpa,
9KOJIOTMUECKUN ACIOPT, alIeIoNaTHsl.

1. B ycnoBusix Bce Bo3pacratomield ypOaHU3allKu U UHIYCTPUAIN3aLUU BOZHUKAET He00X0AUMOCTh
COXPAaHEHHUS, MOJACPKAHUS W OXpaHbl MNPHUPOAHBIX JAHAMIA(TOB, 3€JIEHBIX MAacCHUBOB U
PEKpEallMOHHBIX 30H. B CBfA3M € COBPEMEHHBIMM TEHIEHUUSAMHU CTPAaTETHMYECKOE DPAa3BUTHE
TEPPUTOPUNA W IIOCEJIICHMM IUIAHMPYETCS IPOBOJUTH B  pPaKypce IKOYCTOWYMBOCTH.
«OKOYCTOMUMBOCTE» - 3TO MOBBIIIEHUE COLUOTEXHO3(D(PEKTUBHOCTH PECypCOINONIb30BaHUS MPU
JKCIUTyaTaluu ypOaHU3UPOBAHHBIX TEPPUTOPUM. DKOYCTOMUMBBIN aHAIU3 TEPPUTOPHUH, B pa3pese
HaTOJHEHUS! aHTPOIOTEHHOIO JaHmadTa 3JeMEHTaMH <OKMBOM» CpeJibl, BBISABISAET HECKOJIBKO
BBIPQ)KCHHBIX BEKTOPOB I'YMAHU3Al[MOHHOW OpPraHU3allMM TOPOACKOrO IPOCTPAHCTBA, TAKUX KaK
coxpaHeHue (Gopsl U payHbI; OXpaHa IPUPOJHOI0 KOMILIEKCA PaJy CaMoi Ipupoabl; o0ecrieyeHue
9KOJIOTUYECKN 0€30MaCHOr0 pa3BUTHUS OOLIECTBA OTHOCUTENIBLHO OKPYXKAIOIIEH MPUPOTHON Cpeib

[1].

2. JInsa co3maHus DKOJOTMYECKOW YCTOMYMBOCTU CPENbl KU3HEACITEIbHOCTH YEJIOBEKAa KpaliHe
BaYKHO PACCMOTPEThH CIOCOOBI Y4eTa HHTEPECOB IPYIHX >KUBBIX BHJIOB U BCEH IJIAHETHI B LIEJIOM.
Peus wumer o0 HEAONMYCTUMOCTH KECTOKOM OJKCIUIyaTallud 3€MJIM, YHHUYTOKCHUH JIECOB,
YHUUTOKEHUU MECT OOUTaHUS JKUBOTHBIX, Pa3BUTHUM HKOHOMUKM U IPOMBIIIJIEHHOCTH,
U3MEHSIONIeH KIMMaT IutaHeTsl. Llenblo Hamero ucciieoBaHUs SIBISETCS M3y4EHHE CIIOCOOOB
03€JIEHEHUS TOPOJICKUX TEPPUTOPHIL 1M1l pa3pabOTKU PEKOMEHIAUil IO YCTPOMCTBY YCTOMYMBOM,
3I0POBOM U COLMATILHO OPUEHTUPOBAHHON CpEbI ITOJIHOLIEHHOM KU3HU YEJIOBEKA B TOPOJIE.

3. IlepBoIit ctOCOO MOBBIMIEHUS] YKOYCTOMYUBOCTH TEPPUTOPHUHU 3aCTPONKU — CO3aHUE Hambosee
ONaronpusITHBIX YCIIOBUH JUISL MPOU3pACTaAHUSA 3JIEMEHTOB 03€JICHEHUS.
[Ipyn mpoekTHpoBaHUM PA3TUYHBIX CIIOCOOOB O3€JCHEHUsS YIUI[ (PsAaoBas TPYMIOBAas IMOCAIKA,
3€JIEHBIE OCTPOBKHU PETYJIMPOBAHUS JBHKEHUS TPAHCIIOPTA M IMELIEXOJ0B; NAIUCaJIHUKH, aJUIEH,
CKBEpBI, «KapMaHHBIE IIAPKW»; 3€JICHbIE PA3JECIUTEIbHBIC ITOJIOCHI; 3€JEHBIE TEXHUYECKHE
KOPHJIOPHI) HY)KHO YYUTHIBATH YKOJIOTHUECKUN MACTIOPT, (PUTOMATOIOTHIO U AJUIEIONATHIO KasKI0TO
3alPOEKTUPOBAHHOIO 3JIEMEHTA 03€JIEHEHUs Ha JACHAPOJIOTMYECKOM IIJIaHE 3€MENIBHOIO y4JacTKa.
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3.1. DKoJIOTMYEeCcKU# MacmopT PAaCTCHUI BKIIIOYAET B C€0s1 JaHHBIC O TEMIIaX POCTa, TPEOOBAHMM K
MOYBE, BIAKHOCTH U MHCOJISIIIMHM TEPPUTOPHH, a TAKKE COACPIKUT CBEICHUS O Ta30yCTONYUBOCTH
pacTeHuu u ap.

...Ilocne mpoBeneHUs aHaIW3a HHXKEHEPHBIX H3bICKAHUNH HEOOXOIMMO W3 CYIIECTBYIOIIETO
aCCOPTHMEHTA IPEBECHBIX pacTeHuil peruoHoB Poccuu moo0path Te BUAbL, y KOTOPBIX TpeOOBaHUS
K MECTy Mpou3pacTaHus NPUOJIMKEHHO COBMAJAIOT C TIPAIOCTPOUTEIBHBIMH OCOOEHHOCTSIMH
TEPPUTOPUU 3aCTPOUKH.

3.2. ®uTOonaTONOrUsA APEBECHBIX PACTEHUN MOJIPOOHO PACCMOTPEHA JOKTOPOM OHMOJIOTHYECKUX
Hayk, npodeccopom N.M. MunkeBuueMm. Pexomenyercsa B ciiydae oOHapyKeHUsl 3a00JIeBaHUS Y
JPEBECHBIX M/UIM KyCTAPHUKOBBIX TIOPOJ CBOEBPEMEHHO MTPOU3BOINUTH UX JICUCHHE, TOCPEICTBOM
BBEJICHUS JIEKAPCTBEHHBIX MPENapaToB Yepe3 KOPHU, HAA3EMHBIE OPTaHbl UM UHBEKIUU B CTBOJ.
Jlisi TIOBBILICHUSI YCTOHYMBOCTH JIPEBECHBIX pACTEHUH K TPHOHBIM OOJE3HSM HE0O0XOAUMO
HCIOJIb30BaTh OMOJOTMYECKH aKTHUBHBIE BEIIECTBA — MOJKOPMKY APEBECHBIX pacTeHui [4].

3.3. «Amienonatuyeckoe B3aUMOJEHCTBUE PACTEHUM JIpYr Ha JApyra MOXKHO IMOJpa3/eiIUTh Ha
xumuueckoe u Qusndeckoe. Ilog ¢usznyeckum B3auMOAEWCTBHEM MOJIpa3yMeBaeTCS CO3JaHHE
OIIpeIeIEHHOT0 MUKPOKJIMMaTa, Korja 0oJjiee BRHICOKHE PACTEHUS CO3/IAl0T YaCTUYHOE 3aTCHEHUE U
MOBBILICHHYIO BIQYKHOCTH AJI PACTEHUN HIXKHETO spyca. XMMHUECKOe B3aUMOCHCTBIE CBOUTCS
K TOMY, YTO HaJ3€MHBIC YaCTH PACTECHH MOTYT BBLICISATH Maxydhe BEIIECTBA, OTIYTHBAIOIINE
BpEAUTENICH, a KOPHEBbIE CHCTEMBI BBIJICISIOT Pa3IMuHbIe OPraHudecKue BEIIeCTBA, CPEIU 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 OpraHU3alUI0 TeppUTOpUM 3acTpoiku. [Ipu
MocaJike JepeBbEB B 30HAX JCUCTBUSA TEINIOTPACC PEKOMEHIYETCS YUUTHIBATh (DAKTOP MpOrpeBaHus
IIOYBBI B 00€ CTOPOHBI OT OCU TeryIoTpacchl. JIjisi 30HbI MHTEHCUBHOI'O MPOTPEBaHUs — J10 2 M,
cpenHero — 2-6, cmaboro — 6-10 M moTpedyroTcs pasHble pelleHus O BbIOOpe pacTeHuil. Y
TEII0Tpacc HE 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 HEOOXOMMO BBIIIOJIHATH OIPa)AAl0Ily0 KOHCTPYKIIMIO UM BbICAKUBAThH
JpPEeBECHbIE PACTeHHs] Ha TOJIMOPHBIX CTeHKaX (A7 3alIUThl OT BaHAAM3Ma, MOBPEXKIACHHIM
yOOpPOYHON TEXHUKOM).

5. BTopeiM cnocoOOM MOBBILIEHUSI SKOJIOTMYECKOM YCTOMYMBOCTU SIBJISIETCS BHEAPEHUE Ha
TEPPUTOPUIO  3aCTPOMKM  OMOHMYECKHUX  3JEMEHTOB  OnaroycTpoiicTBa —  OOBEKTOB
apOOpCKyIBNTYpBl. ApOOPCKYIBNTYpa — 3TO UCKYCCTBO (DOPMUPOBAHUS U3 JPEBECHBIX PACTEHUIL
Pa3IMYHBIX apPXUTEKTYPHO-XYJI0’KECTBEHHBIX (opMm. HalOmronaercss akTUBHOE BbIpallMBaHUE
OMOHMYECKUX MaJIbIX apXUTEKTYPHBIX (OPM 3a pyOekoM, a TaKKe BO3PACTAIOIINI OTEeUeCTBEHHBIN
WHTEpeC K JaHHOMY BHJY UCKyccTBa [8]. ApOOpPCKYIBITYpHBIE OOBEKTHI — 3TO OOBEKTHI KUBOM
NPUPOJIbI, BHEJIPEHHE KOTOPHIX B TOPOACKYIO Cpeqy B KayecTBE 3JIEMEHTOB OMOHHYECKOTO
0J1aroycTpoiicTBa CIOCOOCTBYET YIYUIIEHHUIO SKOJIOTMYECKONH OOCTaHOBKM Ha MUKPO-, ME€30- U, B
NEPCIIEKTUBE, HAa  MAakpoypoBHe. JIns  NOBBIIEHUS  DKOJOTMYECKOM  YCTOWYMBOCTH
ypOaHU3UPOBAHHBIX TEPPUTOPUN HEOOXOIMMO CO3/1aBaTh HanboJiee OJArONPUATHBIE YCIOBUS ISt
MIPOU3PACTAHMS IPEBECHO-KYCTAPHUKOBBIX MOPOJ, a TAKXKE BHEAPATH O0BEKTHI apOOPCKYIBITYPHI
Ha TEPPUTOPUU rOpOJICKOM 3aCTPOUKH.

Jlumepamypa

1. Mypamko O.0O. Texnudeckue npuembl GOpMUPOBaHUS 00BEKTOB apOOPCKYIBNTYpHI // BecTH.
TTACY. 2015. Ne 3. C. 34-45.

4. Munkesnu W.M., lopodeeBa T.b., Kossun B.®. ®duromaronorus. bone3sHu npeBecHBIX
pacTteHuii u kycrapHukoBbix nopoa. CII6.: Jlans, 2011.158 c.



5. Uekanuna H.B., benosa T.A., bynanosa JI.A., bepesyukas T.B., DxcnepuMeHTAIbHOE U3YYEHUE
AJJIETIONIATHUECKUX B3aWMOBIUSHHUI Ha pPaHHUX CTAagusX pa3BUTUS pacTeHuil // Marepuansl |
MEXIyHap. Hayd.-Tipkat. kKoHd. benropox, 2015. Y. I. C. 120-122.

7. ABnoteun JILLH., Jlexasa W.I". I'pagoctpoutensHoe mpoektupoBanue. M.: Apxurekrypa C, 2013.
589 c.

8. Gale B. The potential of living willow structures in the landscape. Title of dissertation. Master’s
thesis. State University of New York College of Environmental Science and Forestry Syracuse. New
York, 2011.54 p.

0.0.Cmonuna. Crioco0b! MOBBIIICHHUS YKOYCTOHUNBOCTH ypOaHU3UPOBAHHBIX TEPPUTOPUIL//
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'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
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. COAEPKXAHUE noanaucuunjiuHAPHOI0O TecTa Mo 0a30BbIM JHCHMILINHAM
«MaTtemMaTuka», «DU3UKa», « XUMHUD)

4.1. MaremaTnka:

4.1.1 OcHoBHBIE pa3/ieJibl U TEMbI:
e (CucTeMmbl JINHEHHBIX ypaBHEHUI
e Marpuisl U OIPEIETUTENN

4.1.2 Pexomenjayemasi iureparypa

1. Kynpseues JI.JI. Maremarnueckwuii ananu3, M.: Beiciast mkoma, 1973.

2. ®uxrtenronsll I'.M. OcHoBBEI MaTeMaTHUecKoro a"Hanuza, C-110.: Jlans, 2010.

3. Tuxonos A.H., BacuibeBa A.b., CeemnukoB A.I'. luddepennnansabie ypaBHeHUs, M.
duzmataur, 2005.

4.2. dusuka

4.2.1. OcHoBHBIE pa3Jesibl H TeMbI:
e /[nHaMMKa MaTepUaIbHON TOYKH.
e Ou3nyecKre OCHOBBI MOJIEKYISIPHOUN (PU3UKH.
e TepMoguHaMuKa

4.2.2. PexomeHnayemasi JJuTeparypa

1. Banume M.I'. ®usuka: yueOnoe nocobue /M.I'. Banumes, A.A. Tlos3auep. — CII06:
U3n. Jlans, 2010. — 576 c.

2. Cagennes, 1.B. Kypc ob6meii ¢pusuku = A courseingeneralphysics : yae6. mocobue : / U.
B. CasenbeB. — M.: Jlanb, 2011. — (JIyuymne knaccuueckue yueOHuku) (Kiaccuueckas yueOHast
nautepatypa no ¢usuke).— Jomymeno Hayu.-meroa. coBetom no ¢usuke M-Ba oOpazoBaHusi u
nayku P®.— URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=707

3. Bonbkenwreitn B.C. CoopHuk 3a1au 1o obmemy kypey ¢usuku /B.C. BonbkeHmTenH.
— M.: Hayka, 2008-2010. — 328 c.

4.3. Xumus
4.3.1. OcHoBHbBIE pa3esibl H TEMbI:

o  OKHCIUTEILHO-BOCCTAHOBUTEILHBIC pCaKkuu.

4.3.2. PekoMeHniyemMasi JIuTepaTypa
1. T'munka H.JI. O6mas xumus: [yae0. mocoOue st Hexum. crienl. By30B] / H.JIL. ['munka. -
M.: KHOPVYC, 2010. 746 c.
2. I'munaka H.JI. O6mas xumust: yaeOHuK st By30B / H.JI. Tmuaka. - M.: FOpaiit, 2011. 898
c.
3. Xaxanmuna T.U. Heopranudeckas xumus: y4e0. mocoOue Uit CTYACHTOB BY30B,
oOyuaromuxcs mo TexH. cnenuanbHocTsaM / T.W. Xaxanuna, H.I'. Hukutuna, B.H.
['pebenbkoBa. - Mocksa: FOpaiit, 2010. - 288 c.
4. bynak E.B. O6mas xumust: yue6.-metoa. nocodue / E.B. bymsx . - Canxt-IletepOypr [u
np.]: Jlans, 2011. 384 c.
5. ITanos H.H. O6mas u Heopranuueckast xumusi: Yue0. 11t By30B / S.A. Yrail. - CI16.[u
np]: Jlaas, 2011. 527 c.
6. ITaBnoB H.H. O6mas u HeopraHuueckast XuMusi: y4e0. Ui TEXHOJ. U XUM.-TeXHOJ.
HanpasiieHu# noAroT. 6akanaBpoB u MaructpoB / H.H. [TaBnos . - Cankr-IleTepOypr ;
Mocksa ; Kpacaogap: 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 nomuaucuuIInHAPHOTO0 TECTA M0 NPO(PUIbHBIM AUCHHUILINHAM

5.1. Tepmuueckas 00padoTka

5.1.1. OcHoBHBIe pa3fesbl U TeMbI:

o ATOMHO-KPUCTAJUIMYECKOE CTPOCHUE METAJUIMYECKUX MaTepHaoB. MeTtajmdeckoe
cocTosiHue BenlectBa. Kpucrammueckas pemerka u ee onucanue. Kiaccudukanus kpyucraiioB o
TUITY XUMUYECKOM CBSA3U: METAJLIbI, HIOHHBIE KPUCTAILIbI, KOBAJIEHTHBIE KPUCTAJLIBI, MOJIEKYJISIPHBIE
KPUCTaJIJIbl. AHA30TPOIUS KPUCTAJLIOB. THIIBI KPUCTAIUIMYECKUX PEIIETOK MeTauioB. [lapameTpel
KPUCTAJIJINYECKON PELIETKU: IEPUO PELIETKH.

o OCHOBBI TEOpUHU KPUCTAIIM3AaLMU METaJIOB. KpucTamumsanys 4UCThIX METaJUIOB.
OcoOeHHOCTH CBOMCTB METa/LIOB B JKUJAKOM M TBEpPAOM cocTosHusAX. [loHsTHe o OumkHEM H
JambHEeM IMOpsaKe. YCIIoBHE paBHOBecHs (a3 B OHOKOMIIOHEHTHOH cucteme. Ilepeoxmaxaenue.
Ilonatue o TeopeTuecko U (QakTHUECKOW Temmeparypax Kpuctamimzauuu. Ilapamerpsl
KpUCTAININ3allMd — CKOPOCTh 3apOXKJIEHUs LIEHTPOB U CKOPOCTh pocTa. l'oMoreHHas
kpuctaymsanus. [lonsatue o kputudeckoM 3apognbiie. I'ereporeHHoe 3apokaeHue. BnusHue
pHUMecei Ha mpolecc Kpuctawm3anud. MoaudunupoBanue u Mmoaudukaropsl. BennunHa 3epHa
KpUcTajum3yoomerocss Metauia. Kpucraqumsauus u cTpykTypa ciauTka (OTiauBKH). JledekTs
CTPOCHUSI CITUTKA, 00YCIOBICHHBIE OCOOCHHOCTSMHU KPHUCTAITH3AIHH.

o ®a3bl B crutaBax. Onpenenenue (asbl, KOMIOHEHTa, cucteMsbl. [IpaBuiio ¢a3 ['nb6ca.
Mexanuueckne cmecu. TBepable pacTBOpbl 3amelleHHs. OrpaHUYEHHBIE M HEOIPAHUYEHHBIC
TBEpAbIE PAacCTBOPHI. YIIOPSAIOUEHHBIE TBEPbIE pacTBOPbI. TBepable pacTBOpHI BHEApeHUs. Poib
pa3mepHoro (akropa. IIpomexyrounsle ¢a3pl, UX pazHOBUIHOCTH. CBONCTBA 3JIEKTPOHHBIX
COEMHEHMH, TUIBI KpUCTaNInYeckol pemeTku. Pa3bl BHEAPEeHUs (KapOuabl, TUAPUIbI, HUTPUIBI
u 6opubl). @a3el BerunTaHus. DPa30BbIe U CTPYKTYPHBIC COCTABIISIONINE B CIIIABaX.

o JluarpaMmbl COCTOSIHMS cIIaBOB. [IpMHIMIBI M METO/BI MOCTPOEHUS JHUarpaMm
COCTOSIHUS IBOMHBIX cUCTeM. TepMuyeckue KpuBbIE€ /Ul YUCTHIX CIUIABOB U PA3JIMYHBIX CILIABOB.
IIpaBmwiio pbryara. Paznuusble BuAbl JuarpaMM COCTOSIHMSL M MX aHalU3: C HEOTPaHUYECHHOU
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHMM; C OIPaHHMYEHHOM pacTBOPUMOCTBHIO
KOMIIOHEHTOB B TBEPIOM COCTOSSHUM U HAJIWYMEM HBTEKTUYECKOIO WIH IEPUTEKTUYECKOTO
MIPEBPALIEHHS; C OTCYTCTBHEM PACTBOPUMOCTH B TBEP/IOM COCTOSIHUM U HATMYMEM IBTEKTUYECKOTO
IpeBpalleHusi; ¢ 00pa3oBaHHEM MPOMEKYTOUHON (haszbl U C MEPUTEKTUUYECKUM IPEBPALICHUEM; C
MOJINMOP(HBIM IPEBpAIICHHEM KOMIIOHEHTOB MPHU HAJUYMUU IBTEKTOMIHOTO U NMEPUTEKTOUTHOTO
IIpPEBpaIllEHHs]; C PACCIOCHHUEM >KUAKOW (a3bl M HAIMYMEM MOHOTEKTHYECKOTO IpeBpallEeHUs.
da30Bble TpEBpallleHUs B CIUIaBaX MpU HarpeBe U oxJaxaeHUH. Pa3oBble U CTPYKTYPHbIE
COCTaBJISIIOLIUE CILJIABOB.

o Oco0eHHoCTH Tpoliecca 3aTBEP/IeBaHUs B HEPAaBHOBECHBIX YCJIOBUAX. JIMKBalus B
criaBax. Buytpukpucramanueckas nuksauus (BKJI). Kosdduument nukBanuu. BrusHue
JMKBAllMM Ha CTPYKTypy M cBoMcTBa. Dakrtopsl, Biustone Ha pazsutue BKIL. Ee ycrtpanenue
nyTeM TepMHUYecKOoW o0O0paboTKU. 30HanbHas JMKBalMsA, NpsMas U oOparTHas. JIukBauus mo
YACIBHOMY BECY U BCIEACTBUE paccioeHusi. Mepsl 00pbOBI.

o JluarpaMMbl COCTOSIHUSL CUCTEMBI XkKene30-yriepoa. [lomumopdHublie npeBparieHus B
xene3e. MetactabuibHas TuarpaMMa COCTOSIHUSL CUCTEMBI Kelle30-LIeMEHTHUT. JJ09BTEeKTOUTHBIE U
3a9BTEKTOUHBIE CTalIM. besble TO03BTEKTHYECKHE U 3a3BTEKTHUECKHE 4YyTryHbl. CTpYKTypHBIE
COCTABIISIOLIME CTalel U OeNbIX UyTyHOB, MX XapaKTEpPUCTHKa U cBoiicTBa. CTabuiIbHAs AUarpaMma
cUCTeMBblI Xkele30-Tpadut. Pa3zoBble MPEeBpaIllEHNUs B CTANSAX U YyT'YHAX IIPU HATPEBE U OXJIaKICHUH.

o OcobenHocty  (a30BBIX MpeBpalleHud B TBEpAOM cocTosHUM. [loHsTHE
TEpMUYECKOl 00paboTku MmetamnoB. M3oTepmMuueckue M TEPMOKHHETHUYECKHE JIMArpaMMbI
npeBpatieHus. KoHCTpyKTHBHAs MPOYHOCTh METAJIOB M CIUIABOB M MYTH €€ MOoBbIIeHUs. Poib
TEPMOOOPAOOTKM B TOJyYECHUM 3a/laHHBIX CBOWCTB, MOBBIIICHMM KauecTBa M JIOJTOBEYHOCTHU
METaJUTMYECKUX MaTepuaaoB. B3auMocBs3b jerupoBanus U TepMooOpadoTku. Beibop matepuana u
pexumMa TepMOOOpaOOTKH NMPUMEHHUTENbHO K KOHKpPETHBIM M3zaenusM. Kiaccudukaius BHIIOB
TepMHUECKON 00pabOTKH.



J MaptencutHoe mnpeBpamieHne. [loHATHE O MapTEHCUTHOM IPEBPALICHUH Kak
6e3audy3nOoHHOM, CABUTOBOM, KOOTIEpaTUBHOM. OCHOBHBIE CTPYKTYPHBIE TUITBI MAPTEHCHTA.

o BeiinutHoe mnpespamenue. CTpykTypHbIE (OPMBI MPOIYKTOB MPOMEKYTOYHOTO
npeBpareHus, ux (Ga3oBblii coctaB. Kunetnka OEHHUTHOTO MpEeBpaIeHNs; 3aBUCIMOCTD ITOJIHOTHI
pacmaza oT TeMIeparypsl U30TePMUYECKON BBIIEPKKH. MI3MeHeHne cocTaBa ayCTeHHTa B IpoLiecce
OCHHUTHOTO MPEBPALICHUS.

o [TpeBparienus aycTeHUTa IpU HETIPEPHIBHOM OXJIaxkaeHHH. [ToHsTHE 0 KpUTHYECKNX
CKOpOCTAX oxjaxaeHus. dopmMupoBaHHe CTPYKTYpHI M CBOWCTBA MPOAYKTOB pacraaa ayCTEHUTA
IPU Pa3IUYHBIX CKOPOCTAX OxXJaxaeHHs. KoiamyecTBEeHHOE COOTHOIICHHE MEXIY Pa3InYHBIMU
CTPYKTYPHBIMHU COCTABIISIFOIMMHU B 3aBUCUMOCTH OT CKOPOCTH OXJIKACHUS. TepMOKHHETHYECKHUE
JMarpaMMBl pacraja NepeoxIakAeHHOTO ayCTCHUTA.

. OcHOBHBIE OnIepaIy TePMUUYECKON 00paboTKH cTanei u crutaBoB. OTxkur [-ro poja.
['omorenn3aMoHHbII (muddy3uOHHBII) OTXKHUT. Jopekpuctaiin3alluOHHbINA u
PEKPUCTATUTU3ALMOHHBIN OTKUTH.

. Orxur IlI-ro poma. IlomHpIH mepekpUCTAIUIM3ANMOHHBIN  oT)Hr. OO0jacTu

IIPUMEHEHHUs (OTJIMBKH, IIOKOBKH, IIITAMIIOBKH, CBAPHBIE U3/€us). PeXKUMBI [TOJIHOTO OT)KUTA AJIs
IPOCTBIX YIJIEPOJUCTBIX U JIETUPOBaHHBIX cranell. IlpuHiunel BeIOOpa TeMiiepaTypbl Harpesa.
CBs13b yCIIOBUI OXJIQXKJIEHUS [IPU OTXKUTE C YCTOMUMBOCTBIO ayCTEHUTa 00pabaThIBAEMBbIX CTaJIEH.
W3MeHeHne CTpYKTypbl U CBOMCTB B Pe3yJIbTaTe MOJIHOro omkura. Hemonusiil orxur. HazHauenue
U IPUMEHEHUE B MPAKTUKE TepMUUYECKON oOpaboTku. M3orepmuueckuit omxur. Hopmanuzauus
JO3BTEKTOMIHBIX M  3a3BTEKTOMJHBIX cTaned. dopmupoBaHME CTPYKTYpbl CTald IIPU
HOPMQJIHA3allMM B COOTBETCTBMM C  TEPMOKMHETMYECKMMHM  JMarpaMMaMH  pacmnajaa
IIEPEOXJIAXKACHHOT0 aycTeHUuTa. CBOWCTBa HOPMAJIM30BaHHbBIX CTaJICH.

o 3akanka 0e3 moiauMopdHOro  mpeBpalleHus. 3akanka ¢ Qukcauuein
BBICOKOTEMIIEPAaTypHOTO COCTOSIHUS. VI3MeHeHue pacTBOPUMOCTH BTOpOW (a3l B TBEPIOM
pactBope. BbIOOp pexuMOB HarpeBa M OXJaxJeHHs. VI3MeHeHue CBOWCTB IpH 3akaike 0e3
nosimMopdHoro npespaienusa. Hasnauenune u obGnactu npumenenus. [Ipumepsl ncnosib30BaHus
3aKajgKku 0e3 MOJUMOP(HOro NpeBpalleHUs I CIUIABOB HAa OCHOBE Kele3a M Ul LBETHBIX
CILIAaBOB.

. 3akanka c MOIMMOpPGHBIM MpeBpaiieHueM. Bpibop yciaoBuii HarpeBa ais
YIJIEPOAMCTHIX CTaleil: JOIBTEKTOMAHBIX M 3a9BTEKTOUIHBIX. BBIOOp CKOpOCTH OXJIaXIEHUS B
3aBUCUMOCTH OT YCTOMUMBOCTH NE€PEOXJIAKICHHOTO ayCTEHUTa, pa3MepoB jaeranell. TpeboBaHus,
NIpEeAbABIAEMBIC K 3aKaJIOYHBIM cpenaM. Mertonb! 3akanku. [IpokannBaeMoCTh U 3aKaJIMBAEMOCTh
craneil. DakTophl, ONpPENeIAIINe NpOoKaIMBaeMocTb. Kpurepun npokammBaemoctu. MeTozsl
orpejiesieHus: nmpokaiauBaeMocTu. IIpakTuyeckoe 3HaueHHe npokamuBaeMocTH. Kiaccuduxarms
CTaJIey MO MTPOKATMBAEMOCTH. MeTO1bl MIOBEPXHOCTHON 3aKaJIKH CTaJeH.

o CrapeHne NEpechIEHHBIX TBEPABIX pacTBOpoB KuHeTHKa BbIAENEHUN IIpH
crapenuu. Koarymsanusa. Bo3spar nocie crapeHus. MI3MeHeHHe CBOWCTB CIIJIABOB IPU CTapEHUH.
[Ipupona ynpoyHeHus pu CTapeHUU. BiausHUE NMPOAOIKUTENBHOCTH U TEMIIEPATyphl CTapeHMUS,
COCTaBa CIIABOB B IBOMHBIX M TPOMHBIX CUCTEMAaX Ha YIIPOYHEHHE ITPU CTapeHUU. EcTecTBEHHOE 1
HCKYCCTBEHHOE CTapeHue. BriOop onTHMaIbHBIX peXUMOB CTapEHHUS.

. Otnyck 3akaneHHON cranu. HazHaueHue oTmycka IO TEMIIEpaTypHBIM pEKUMaM.
IIpeBpaiieHus npu HarpeBe 3aKajaeHHOMN cTanu. Mi3MeHeHne CTpyKTyphl U CBOMCTB IIPU OTIIYCKE B
CBA3M C MpOTEKArUMMHU Tmporeccamu. DakToppl, ONpEAEISIONME CBOWCTBA CTald B
HU3KOOTIIYIICHHOM U BBICOKOOTIIYIICHHOM COCTOSHMM. XPYIKOCTb CTajed IIpU OTIIYCKE.
ObpaTtumas 1 HeoOpaTUMasi OTITYCKHAasi XpYIKOCTb.

5.1.2. Jluteparypa Ajs NOATOTOBKH

1. Marepuanosenenue: yae6. s Texs. By3oB / FO. M. Jlaxtun, B. I1. JleontbeBa. —
5-e u3., ctep. — Mocksa: Anbsiae, 2009. — 528 c.
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2. dusnyueckoe MeTauIoBeNeHNEe: ydel. I CTYAEHTOB BY30B, OOYYAIOIIMXCS 10
Hanpasienuto 651300 "Meramnyprus" / C. B. I'paues, B. P. bapas, A. A. boraros, B. I1. I1IBeiikuH.
— W3n. 2-e, nepepad. u non. — ExarepunOypr: YI'TY-VYIIU, 2009. — 548 c.

3. MeramioBeieHe M TepMUYecKas OOpabOTKa LBETHBIX METAUIOB U CIUIABOB:
y4eOHUK JJIs1 CTYJEHTOB BY30B, OOYyYalOIIMXCS MO CHEUAIBHOCTH "MeTallJIoBeIeCHUE U TEPM.
00pab. metamuioB" / b. A. Konaues, B. U. Enarun, B. A. JluBanoB. — U3n. 4-e, nepepa0. u gom. —
Mocksa : MUCHC, 2005. — 432 c.

4. MarepuanoBeynenue: y4eOHHUK JUIi CTYACHTOB BY30B, OOYy4YarOHIMXCS IO
HaIpaBJICHUIO MOATOT. U CIEIUAIBHOCTIM B 00JI. TeXHUKHU U TexHosoruu / [b. H. Ap3amacos, B. 1.
Makaposa, I'. I'. MyxuH [u ap.]; mox oomr. pen. b. H. Apzamacosa, I'. I'. Myxuna. — 7-e u3j., crep.
— Mocksa: U3gatensctBo MI'TY um. H. O. baymana, 2005. — 648 c.

S. HosuxoB U. U. Teopus tepmuueckoil oOpaborku. YueOHuk M.: Mertamryprus,
1986. — 480 c.

6. MeramioBeneHie U TepMuuecKas o0padoTka ctanu u yyryHa. CrpaBOYHHUK B 3-X
tomax. [lox pen. A. I'. Paxmraara, JI. M. Kanmyrkunoi, C. JI. I[Ipokomkuna, A. B. Cynosa T. 2.
Crpoenue uyryna u cranu. M.: Uatepmer nmxunupunr, 2005. — 528 c.

7. CemuBanoBa O. B. CrpykrTypa wMmartepuasioB M METOJbI €€ HCCIeI0BaHUS.
Kpucrammmzamuss wmarepuanoB. JIBoliHbIe crulaBel: ydueOHoe mocobue: PexomeHmoBaHO
METOJIMYECKUM COBETOM YpallbCKOro (penepanbHOro yHUBEPCUTETa [IJIsl CTYJICHTOB BY3a,
oOyyaromuxcs mo HamnpasieHusMm: 22.03.02 «Mertamryprus» u 22.03.01 «MarepuanoBerenue u
texHonoruu marepuanon» / O. B. CenuBanoBa, O. A. OneneBa, C. B. benukoB; Hay4HbIi pe1akTop
A. A. TlonoB; MunucrepctBo obOpa3oBanus W Hayku Poccuiickoit ®Deneparum, YpanbcKuid
benepanbHblil yHHBepcUuTeT nMeHU niepBoro [pesunenta Poccun b.H. Enpuinna. — ExatepunOypr:
WznarensctBo Ypanbckoro yamBepcutera, 2017. — 108 c. — ISBN 978-5-7996-2170-4.
http://elar.urfu.ru/handle/10995/52393.

5.2. MeTanjyprusi 4epHbIX MeTAJLJI0B

5.2.1. OcHOBHBIE pa3je/ibl U TEMbI:

. [Tonsitue xene3nsix pya. CeipbeBas 6a3za 4epHOW METAJLITYpIHUH.

° OcHOBHBIE TEXHOJIOTUYECKUE 3a/1a41 BHITIJIAaBKH YyTyHA.

° [IpunnunuansHas cxeMa JOMEHHOM rmiaBku. [lokazarenu pabOThl TOMEHHOM MeUH.
° [IpuMeHeHne 3aKOHOB (PM3HMKH, XMMUM K aHAJIU3y MPOIECCOB JOMEHHOW TUIABKH:

BOCCTAHOBJICHHE OKCHJOB JKeje3a M IpuMecedl uyryHa, oOpa3oBaHME YyryHa U IIUIAKa,
necynbdyparnys yyryHa, ropeHue TOIUIMBA, TeIII000MEHHbIE MTPOLECCHI, IBM)KEHUE IITNXTHI U ras3a.

o Mertamryprudeckasi IEHHOCTh JKEJIE3HBIX PY/I.

o [TpuHnMnHMagbHas cXeMa MOATOTOBKH JKEJIE3HbIX Py K JOMEHHOH IJIaBKe.

o OcHoBHOe 000pynOBaHHE M TMOKazaTesau 3PGEKTUBHOCTH IMPOLECCOB APOOIEHuS,
o0oraieHus, OKyCKOBaHHs.

o [TonsaTne u KIaccuUKauUs CTAIH U CIIOCOOOB €€ MOTyUSHHS.

o [TpuHIIMNIIaTBHAS CXeMa CTaJETIaBIIIBHBIX MTPOIIECCOB.

. [IpumeHneHne 3aK0HOB (PU3UYECKON XUMHUU K aHAJIM3Y MPOILIECCOB MPOU3BOACTBA

CTaJIi: MpUPOJA IUIAKOBBIX M METAJUIMYECKUX PACIJIaBOB; aHAIM3 IJIABHBIX CTaJEIUIaBHJIbHBIX
peaKIMii; OKUCIIEHUE YIieposa, KpeMHus, Mapranua, gocdopa; yaajleHue cepbl; pacKUCICHUE U
JIETUPOBAHUE CTAJIH.

. Koungeprephsbie nporieccsl. TexHonmornueckas cxeMa 1 TEII0oBbIe yCI0BUs MpoLecca.
YceTpolicTBO arperata M TEXHOJIOTHS BBITJIAaBKU CTaJIu.
. BrinnaBka cTaiau B 3IEKTPUUYECKUX neyax. Knaccudukanus

ANEKTPOCTANEIUIABIIBHBIX TIeYel. Y CTPONCTBO U paboTa COBPEMEHHOW CBEPXMOIIHON JyroBOM
MeYH, IMUXTOBBIC MaTePUAJIbl, TEXHOJIOTHS, SJHEProcOepeKeHHE.

o [TpuHnunuanpHas cxema CleUalbHBIX PaQUHUPYIOMIKUX MEPEIIaBOB: BaKyyMHO-
JYTOBOTO, 3JIEKTPOHHOIYYEBOT0; 3JEKTPOIILUIAKOBOT0; IIa3MEHHO-TyTOBOT0.
o KoBmesas metamnyprus 3aiauu KOBIIEBOH 00pabOTKHU CTalu.
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. O6paboTka cTanm B YCIOBUAX Bakyyma. 3amadun  o0OpaboTku. CrocoObl
BaKyyMHUPOBAHWsI CTaIIH.

o OO0paboTka cranu B ycioBusx atmochepHoro maBneHus. PaduHupoBaHue cranu
HWHCPTHBIMU I'a3aMu, NIJIaKaMW U TBECPAbIMHA PCArCHTAMU.
o [Mousitie u kimaccudukaims craabHOro ciautka. CrocoObl, 00OpyHaOBaHHE |

TCXHOJIOI'MHU PA3JIMBKU CTAJIH.

5.2.2. JIluteparypa 1Jjisi HOATOTOBKH

1. Enanckwuii I'.H. OcHOBBI TpOU3BOJACTBA U 00PAOOTKH METAIIOB/ YUEOHUK TSI BY30B. /
I'.H. Enanckuii, b.B. JIunuesckuii, A.A. KaibmeneB. — M: MockoBCKuUil rocyapCTBEHHBIH
BeuepHuit Metamnypruyeckuit tHCTHTYT 2005, 417 c. (48 7K3.)

2. Bockob6oitaukos B.I'. O6mas metamunyprus /B.I".Bocko6oiinnkos, B.A.KyapuH,

A .M SkymeB — M.: Metamryprus, 2000. 768 c. (73 5k3. pa3HbIX JIET U3AaHUS).

3. Koporuu B.M. Hayana meramnypruu: yd4eOHUK 711 CTYICHTOB By30B, 00yJarOmuXcs Mo
HanpasieHuto 550500 - MeTauryprusi U CeluaaIbHOCTAM MeTaTyprudeckoro npoduis / B. U.
Kopotuu, C. C. Haboiuenko, A. U. Coraukos, C. B. I'paues, E. JI. ®ypman, B. b. Jlsmkos. —
ExarepunOypr: YI'TY, 2000.— 392 c. (19 5k3.)

5.3. MeTranayprusi IBETHBIX MeTAJJIOB

5.3.1. OcHoBHBIE pa3aesibl U TEMbI:
e CpIpbe 17151 TPOU3BOCTBA IIBETHHIX METAJIJIOB M MPUHIIUIIBI €T0 NepepaboTKu
MeTtoer 0O0TaIeHus Py IBETHBIX METAIIJIOB
PU3NKO-XMMHUYECKHUE MPUHLIMIIBI METAJUTYPTUU MEIN
KonBeptupoBanue yepHOBOW Meau
OrneBoe paduHUpOBaHKE YEPHOBOU MeN
DnexTpoiauTuyecKoe padhuHUPOBAHNE MEIN
OU3NKO-XUMUYECKUE OCHOBBI THIPOMETALTYPIrHUECKOT0 CrIoco0a Mporu3BOICTBA
LIMHKA
e OuKCTKa IIUHKOBOTO JIEKTPOJIUTA OT IPUMECEH
e DIEKTpOIUTHYECKOE paQUHUPOBAHUE IIMHKA

5.3.2. Jluteparypa 11t HOATOTOBKH

1. Ilpoueccel u ammapaTbl IBETHOM METaUIypruM : Yy4yeOHMK [ OakaiaBpoB],
oOyuaromuxcs 1o HarpasiaeHuto 150400 - Merannyprus / [C. C. HaGoiiuenko, H. I'. Arees, C. B.
Kapenog, C. B. Mamsiuenkos, B. A. Ceprees] ; nmox o6mr. pea. C. C. Haboituenko ; Ypan. denep.
yH-T uM. nepsoro Ilpesunenta Poccum b. H. Enpumna .— ExarepunOypr : M3garenbcTBo
VYpanbckoro yauBepcurteta, 2013 .— 564 c.

2. Vtkua, H. M. Merannyprus NBETHbIX METaJIOB : Yydel. Ui TEXHUKYMOB ILIB.
metannypruu / H. Y. YTkun .— Mocksa : Meramnyprust, 1985 .— 439 c.

3. Teopus nupoMeTaUIyprUYecKUX TMpoLeccoB : yuded. mocoOue [uis BY30B 110
cnenuanbHocTy "Metannyprus 1nset. metayuioB” / A. B. Banrokos, B. . 3aiineB .— Mocksa :
Metannyprus, 1993, 384 c.

4. Boapaman, I'. M. Teopus rupoMeTailypruaeckix mpoueccos : yued. 1ist By3oB / .M.
Bonbaman, A.H. 3enukman .— 3-e u3n., nepepad. u gon .— Mocksa : Metamnyprus, 1993 .— 399
C.

5. Meramnyprust menu, Hukens, kobanpra /Xyaskos M.®D., TuxonoB A.U., Jlees B.I.,
Ha6oituenko C.C. U.1, 2: YuebHoe mocobue M.: Meramnyprus, 1977.

6. Xynsaxos N.®., Kiaita C.O., Arees H.I'. MeTtannyprust Menu, HUKeENs, COIYTCTBYIOIINX
AJIEMEHTOB M MPOEKTHPOBAHUE 11eX0B: Y4eOHMK A1 By30B. M.: Metamryprus, 1993. 432 c.

7. 3anues B. A., Maprynuc E. M. Merannyprus cBuHIa U UHKA. - M.: Metannyprus, 1985.
— 263 c.
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8. Habotiuenko C.C., IOup A.A. Pacuérer rumpomerammyprudeckux mporeccos/ C.C.
Ha6ottuenko, A.A. Oub. M.: U3n-Bo MUCuC, 1995. 438 c. 2. Xynsakos U.®., 'onnobun B.II.
O6opynoBaHre METATYPTrUYeCKUX 3aBo/10B. — u3a-Bo YIIM, Ceepanosck, 1975. 276 c.

9. CagpixkoB C.b., ABToK/IaBHas mepepadbOTKa HU3KOCOPTHBIX LIMHKOBBIX KOHIIEHTPATOB,
ExarepunOypr, Ypaibckuii IEHTp akageMudeckoro oociyxuBanus, 2006 r., 580 c., YI'TY-VIIN,
2009, 133 c.

10. Kapenos C.B., MawmsuyenkoB C.B., CenuBanoB E.H., OcCHOBBI KOMIUIEKCHOM
nepepaboTKU ChIPbS M BTOPUYHBIX MPOIYKTOB IBETHOU MeTautypruu, ExatepunOypr, Yp®Y 2012
r.,90c.

5.4. JIuteiinoe MPOU3BOACTBO YEPHLIX M IBETHLIX ME€TAJ1JI0OB

5.4.1. OcHoBHBIE pa3/iesbl U TEMbI:

e Teopernueckre OCHOBBI JUTEHMHOTO TPOU3BOICTBA
e TeopeTnueckre OCHOBBI IUIABKH.

Tennodusrka mnporeccoB 3aTBEpICBAHUS
JlutenHas rugpaBinka

OU3NKO-XUMUYECKUE MPOIIECCHl Ha TpaHulle MeTalul-popma
Kpucrannmzauus oTamBok

VY canouHble IPOLECCH

TexHonorus JIUTEMHOTO MPOU3BOACTBA
DOpMOBOYHBIE U CTEPKHEBBIE CMECH
KoncrpynpoBanue MOAEIbHO-TUTENHOW OCHACTKH
MeTo/161 TUTHS B pa3oBbie (GOpMBI

TexHOI0rNH N3rOTOBJIEHUS CTEPKHEN

COopka, 3a1uBKa U BEIOUBKA JTUTCHHBIX (hOPM
TexHonorus crennagabHbIX BUAOB JIUThA
KokunbHoe nuThe

JIutee nox naBIeHUEM

IlenTpobexxHOe TUThE

HETMPEPBIBHOE JIUTHE

JIuTbe Mo BBHITUIABISIEMBIM MOJIEIIAM

TexHonorust Npou3BOCTBA OTIUBOK

UyrynHoe nutbe

CranbpHOE TUThE

JIuThbe U3 UBETHBIX METAJIOB U CIJIaBOB.
ATIOMUHUEBBIE CIIIaBbI

MarHnueBble CIIaBbl

Mennsle criaBbl

Br160p TeXHOMOTHYECKUX MPOIECCOB

OcHOBBI BEIOOpa TEXHOJIOTHUECKUX MPOIIECCOB

5.4.2. Jluteparypa Ajs NOATOTOBKH

1. [[Tapo M.B. Teopernueckue 0CHOBBI IUTEHHOTO IPOM3BOACTBA. KOHCIIEKT JIEKIINH.
— M.: BUAM, 2016.-480 c.
2. Hexkpacos, I'.b. OCHOBBI TE€XHOJOIMH JIUTEHHOTO Mpou3BoAcTBa: [lnaBka, 3anMBKa

MeTaijia, KOKWIbHOe JuThe: yueOHoe mocobue / I'.b. Hekpacos, WU.b. Omapuenko. - MuHck:
Bermmiimas mkoma. 2013. - 224 ¢. - ISBN 978-985-06-2365-2; To e [DneKTpoHHEII pecypc]. -
URL.: http://biblioclub.ru/index.php>page=book&id=235726.

3. Kapnenko, M.U. JIuteitasie crutasel u TexHosmorun / M U. Kapnienko; mox.; pen. I'.B.

ManaxoBa. - MuHck benopycckas Hayka, 2014. - 442 c. - ISBN 978-985-08-1499- 9; To xe
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[DnexTponnsiit pecypce]. - URL.: http://biblioclub.ru/index.php>page=book&id=142316

4, bonnun, A.H. MHXeHepHas 5KOJIOTHUSA JUTEUWHOTO MPOU3BOJCTBA [DIEKTPOHHBIN
pecypc]: yuebnoe nmocooue /A.H. bommun, A.W. Sxosnes, C.JI. TersakoB [u ap.]. — DIAEKTPOH.
JIaH. - M.. MamuHoCTpOeHHE, 2011. - 352 C. - Pexum JIOCTyTa:
http://e.lanbook.com/books/dement.php?pll_id=738

5. Konteirun, A.B. Jluteiinoe npon3BoacTBo: OCHOBBI PECypCco- M SHEprocOepeKeHus
B JIUTEHHOM MPOU3BOJICTBE [DIEKTpOoHHBIA pecypc]|: yueOHoe mocobdue A.B. Konreiruu, A.U.
OpexoBa — OnektpoH. pnaH. — M.. MHUCHUC, 2010. — 78 c¢. — Pexum npocryna:
http://e.lanbook.com/books/element.php?pll_id=2917

6. Kykyii, .M. Teopus u TexXHONOrus JUTEHHOro mpousBoAcTBa. B 2 u Y 1.
DopMOBOYHBIE MaTepuanbl U CMeCH. [DNeKTpoHHBIA pecypc]: yueOHuk / JI.M. Kykyii. B.A.
Cksopios, H.B. AunpuanoB. — DnekTpoH. naH. — Munck: Hooe 3nanue, 2011. - 384 c. — Pexxum
noctyna: http://e.lanbook.com/books/element.php?pll_id=2060

7. Kykyii, .M. Teopust U TEeXHOJOTHsS JHUTEHHOro mpousBoacTBa. B 2 u. Y. 2.
TexHOoJIOTHS U3TOTOBIICHUS OTIUBOK B Pa30BBIX GopMax. [ DIeKTpoHHBIHA pecypc]: yueonuk / [I.M.
Kykyii. B.A. CkBopuos, H.B. Aunpuanos. — Dnektpos. nan. — Munck: Hooe 3nanue, 2011. - 406
c. — Pexxum nocryna: http://e.lanbook.com/books/element.php?pll_id=2918

8. UepnbimoB, E.A. TexHomoruss JIUTEHHOro MPOM3BOJACTBA: yued. mocoOue s
CTY/ICHTOB BY30B, oOydarommxcss no Hampasienuto "Meramryprust" / E.A. YepHsimos, A.A.
EBnammmeB. — Mocka: AGpuc: Breiciras mkomna. 2012. — 383 c.: un - bubmuorp.:c.3B1 83 (38
HasB.).— ISBN 978-5-4372-0010-0

5.5. O0pabdoTka MeTA/UIOB 1aBJeHUEM

5.5.1. OcHoBHBIE pa3/iejibl U TEMBI:

Byl 00paboTKH METaIOB JaBiICHUEM

MexaHnnyeckoe HanpsHKeHHUE, €ro ONpeAesieHne, pa3MEPHOCTh

MeTo/b1 O1IeHKH AeQOPMUPOBAHHOTO COCTOSHUS

Onucanne TpeHHs B Mpolieccax 00pabOTKU METAIOB JaBJeHHEeM. 3aKOHbI AMOHTOHA-
Kynona u 3ubens

e XapaKTepUCTUKU HAMPSHKEHHOTO U 1e(hOpMUPOBAHHOTO cOCTOSIHUS B mpoieccax OMJI.
Onenka conpoTuBieHus nedopmannu B pa3inuHbix mporeccax OMJI.

e UcnplTaHus MaTepuangoB, TO3BOJSIONIME OIEHUTh IUIACTUYHOCTh MaTepHUaJIOB.
XapakTepHble TOKa3aTeIN HAMPSHKEHHOTO W J1e(OPMUPOBAHHOTO COCTOSHUS B ITHX BHJIAX
UCHBITAaHUH.

e Ormnpenenenne mpokaTHOro craHa. [loHATHe 00 OCHOBHOM U BCIOMOTATEIHLHOM
obopynoBanuu. Kinaccudukainust cTaHOB MO0 Ha3HAYEHUIO, KOJMYECTBY M PACIIOIOKEHUIO BAJIKOB B
paboueii KIeTH, 1Mo pPacloloKEeHUIO KIIeTel Ha CTaHe.

e Omucanue nporiecca rnpeccoBanus. COOTHOIIEHNE CKOPOCTEH MPECCOBAHUS U UCTCUCHHS
MeTajia

o [Ipunamun paboThl THUAPABINYECKOTO MPECCa, 3aKOHBI (PU3UKH, OMHCHIBAIOIINE MPOIIECC
CO3/1aHUS OONBIINX YCUITUI

e COBOKYIMHOCTh MHCTPYMEHTAIHHOW OCHACTKH JIJISl TPECCOBaHUs, COOpKAa MHCTPyMEHTA U
TEPMUHOJIOTUS

e OmnucaHue 30H, BO3HUKAIOIIMX B 3arOTOBKE MIPH €€ MPECCOBAHUU HA PA3JIMYHBIX CTAUSAX
mporiecca

o [lonsarue kod(hduiMeHTa BBITSHKKA U MOPSAJOK €ro pacdera B Pa3IHYHBIX IMpoleccax
00pabOTKK METAIIJIOB JaBJICHUEM
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e Paznuums B mporeccax mpsiMoro U 00paTHOTO MPECCOBAHMS M KHHEMATHKA TIEPEMEIIICHHS
WHCTPYMEHTA

e Omucanue nporecca BOJIOYEHUSI U TPUMEHSAEMOTO sl HETO MHCTPYMEHTA

e BuJibl KOBOYHBIX ONl€paluid

e BrnusHue Tpenus Ha PopMy 3arOTOBKH B ONIEPALIUN OCATKH

e BrusHME TEMIIEpATyphl HArPEBa METAJIJIA HA €r0 MEXaHUYECKUE CBOMCTBA

e TepmuHosOrus B 00JaCTH MPOKATKU: HA3BaHUS 3arOTOBOK B COOTBETCTBUHU C UX POPMOit
Y NpeIHa3HAYCHUEM

e TepMuHOJIOTHS B 00JIACTH BOJIOUYCHUS: BUABl MHCTPYMEHTA U X HA3BaHUE

e TepMuHOJIOTHS B 00JIACTH OMMCAHUS THIIOB Pa00OYUX KJIETeH MPOKATHOTO CTaHa

e BuJibl MHCTPYMEHTA, IPUMEHAEMOTO ITPU IITAMIIOBKE

e MeTo/bI MTOJTy4eHUs] TOHKHX JIUCTOB, BKIFOYAs IPOU3BOJICTBO (POIBIH

e ['WUmoTe3sl, IPUMEHSEMBIC JUISI OMMMCAHUS MEXAHUKH MOBEACHUS ACPOPMUPYEMOTO Tela
(M30TPOITHOCTH, HEC)KUMAEMOCTH, €TMHON KPHUBOM, OJTHOPOTHOCTH H JIp.)

o [lnuugenun w My(THl B TJIABHOH IWUHUM MPOKATHOTO CTaHA: OCHOBHBIC BHJBI U
KOHCTPYKUMH, NPUHIUIBI pacuera. [llecTepeHHble KIETH U pEyKTOPbl: HA3HAYEHNE U OCHOBHBIC
KOHCTPYKLUH.

5.5.2. JIutepaTrypa ajs OATOTOBKH

1. Opnos I'. A. Texnosnoruueckue mporecchl 00padOTKH METAIUIOB JaBICHUEM. —
ExarepunOypr: M3ngarenscTBO Ypasbckoro yuusepcuteta, 2013. 198 c.
http://elar.urfu.ru/handle/10995/27009

2. [umos I'. B., bypkun C. [1. OCHOBBI TEXHOIOTUYECKUX MPOLIECCOB 00PadOTKH
METAJIJIOB JIaBJICHUEM : yueOHoe rmocodue /ExarepunOypr: U3n-Bo Ypai. ya-ta, 2014.— 160 c.
http://elar.urfu.ru/handle/10995/26154

3. Jlorunos 0. H. [IpeccoBanne kak METO MHTCHCUBHOW Ae(opMaIiii METaIoB 1
CIU1aBoB : yuebHoe nocobue / ExatepunOypr : 3narenbctBo Ypanbckoro yuusepcutera, 2016.
— 156 c. http://elar.urfu.ru/handle/10995/40656

4. Pynackoii A.W., JlyneB B.A. Teopus u TexHoJ0TUs MpoKaTHOTO npousBoacTea. CII6:
CIIT'TIY. 2008. 527 c. http://elib.spbstu.ru/d1/2050.pdf/info

5.6. MeTanaypruyeckasi TeII0TeXHUKA

5.6.1. OcHoOBHBIE pa3/iesbl U TEMbI:

o Kiaccudukaius npoMeluieHHbIX nedeid. Kiaccugukaius orueynopHbeIX MaTepHuasioB.
PaGouue cBoiicTBa orHeynopHbIx MarepuanoB. Ciayx0a orueynopoB. BoJgoKHUCTbIE OTHEYTOPHBIE
MaTepHasl (IPOU3BOJCTBO, CBOICTBA, IPUMEHEHHUE).

e Koncrpykumm kapkacoB rmeued. DyHOaMeHThl Iedyeldd M CTAllMOHAPHBIX IIOJIOB.
KoHcTpyKins BBIKATHBIX IMOAOB. DJEMEHTbl OTHEYNOPHOW Kiaaku creH neued. KoHcTpykuus
CBOJIOB Il€Yel. YCTpOMCTBa JUIsl TPAaHCIOPTUPOBKM MeTaula B nedax. KOHCTpyKuMM 3aciIOHOK.
TpyOonpoBoab! neuei.

o Kiaccudpukanuss ropenok. YcCIoBHS HEOOXOJUMbIE sl YCTOWYMBOIO TOpEHUs
razoo0pasHoro TomauBa. KOHCTpYKIIMM TOpEJIOK B 3aBHCUMOCTH OT CTENEHH MepeMeIInBaHUS
TOIUIMBA U OKHCIUTENA. PekynepaTuBHbIe TOPENIKH, KOHCTPYKIMS M IPUHLHUI paboThl. CKOPOCTHBIE
TOPEJIKH, UX KOHCTPYKIMHU U NpuMeHeHue. PerenepatuBHble ropenku. KoOHCTpyKIMS ¥ NpUHIUI
paboTHI.

e TeruioreHepauusi B 3JEKTpUUYecKoW nyre. TemoreHepanuss 3a CUET DJHEPIUH
TEXHOJIOTMYECKUX MaTepuasoB. Temiorenepanns B MarHUTHOM TIOJIE.

e Ha3HayeHue W IPUHLMIIBI pacueTa TEIJI00OMEHHBIX amnmaparoB. Cxembl TermiooOMeHa,
OCYILIECTBIISIEMBIE B peKyleparopax. Meramindyeckue TpyouaTbie peKynepaTopbl, KOHCTPYKIHS U
OpUHIUN paboThl. PaauanuoHHble peKynepaTopbl, KOHCTPYKUUS U HNPUHIUI  paboThI.
[Tnactunuatsie TeruiooOMeHHUKU. Kepamuueckue pexyneparopsl. Pereneparopbl, KOHCTPYKIMH U
MPUHIUI pabOoTHI.
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e KoHCTpyKIMM NOpPOMBIIUICHHBIX Ileyedl. TemmepaTypHble U TEIJIOBBIE PEKHUMBI HX
pabotel. KoHcTpykmmm u Mertoauku pacuera medeil. CymuiabHble meud. KamepHble Meuwu.
Meronunueckue neud. [Ipoxoansie neun. [lnaBunbHbIe arperarsl.

5.6.2. Jluteparypa Aj1s OATOTOBKH

1. ApytionoB, B.A. Temnodusuka u Temnorexnuka: Termodusuka: Kypce nexmmii
[DnmexkTpoHHBIl pecype]: yueOHOe mocodbue / B.A. ApyrionoB, C.A. Kpymennmkos, ['.C.
CoopmukoB. — InekTpoH. naH. — Mocksa : MUCHUC, 2010. — 228 c. — Pexum pocrymna:
https://e.lanbook.com/book/2083.

2. Mertannypruyeckas TEIUIOTEXHUKA : [ydeO. A1 MeTaJTypr clieluaibHOCTEH By30B:
B2 1. T. 2. Koncrpykuus u padora neueii / B. A. KpuBannun, 1. H. HeBenomckas, B. B. Kabaxunze
u ap.] ; mox pexa. B. A. KpuBanauna .— Mocksa : Mertamnyprus, 1986 .— 590 c. — bubGnwmorp.: c.
585-586. -IIpenM. yka3s.: c. 589-591. — nomymieHo B kauecTBe yuebnuka .— 1.80.
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Kpusanguna .— M. : MUCHUC, 2002 .— 608 c. ; 22 cm .— ABT. yKa3aHbl Ha 000pOT€ TUT. J1. —
bubmmorp.: ¢. 591-592. —nonymeno B kadectBe yuebHoro mocodus .— ISBN 5-87623-069-3 :
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uACHTUUKAINS, HHTeHCUUKAIus [ DneKTpoHHbIH pecype] : Mmonorpadus / H.M. Lupensman. —
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https://e.lanbook.com/book/1814.
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[Texer]/B.C. LlBsiakuii, b.I1. FOpses, I0.I'. fApomenko, B.M. Matroxun mox obm. pen. FO.I.
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https://e.lanbook.com/book/52190.

6. JleMOBapMaHT KOMILJIEKCHOTO TeCTA pa3MellleH Ha caiiTe
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