








2. COAEP/KAHUE TEeCTHPOBAHUS, BBISIBJISIIOILICTO HAJIM4YHe Pa3BHTOH
KOMMYHHUKATHBHOH KOMIIETEHUMH HA PYCCKOM SI3bIKe

[Ipounraiite Beiaepskku n3 crarbu O.0. CmommHo# "Crioco0b! MOBBIIEHHS SKOYCTOHYHMBOCTH
ypOaHU3MPOBAHHBIX TEPPUTOPHNA" U BHIIOIHUTE 3aJaHHS

Cnoco0bl NOBBIMIEHHS JKOYCTOHYHBOCTH YPOAHU3HPOBAHHBIX TEPPUTOPHIA
0.0.Cmoanna

Annomayusn. (A) B cratbe nmpeniiokeHsl 1Ba criocoda MOBBIIEHHUs 3K0yCTOHYUBOCTH TOPOJCKUX
teppuropuii. (B) Ilepswiii cmocoO: co3manue Haubosee OJArONPUSATHBIX —YCIOBUN IS
NPOM3PACTaHUsI SJEMEHTOB O3€JICHEHUs, BTOPOH — HCIHOJb30BaHHE OMOHMYECKUX MaJIbIX
apXUTEKTypHBIX (HOpM (M/MIM 3JIEMEHTOB TOPOJACKOH cpenpl) — 0OBEKTOB apOOPCKYIBNTYPHl HA
teppuropun 3acTpoiiku. (B) Ilepmeiii cmoco® HameneH Ha TPAMOTHOE MPOEKTUPOBAHUE
JEHAPOJIOTHYECKOr0 IJIaHa 3€MENbHOrO y4acTKa, IO3TAlHOE COCTaBJIEHHE KOTOPOro JOJIKHO
MIPOU3BOJUTBCS C YUYETOM CIEAYIOIUX AacHeKTOB: 3KOJOIMYECKOro MacropTa, ajjiesonaTHi,
(uTONATONIOrUN IPEBECHBIX PACTEHHIA, CBOIHOTO IJIAHA HH)KEHEPHBIX CETEH, CXEMbI BEPTHKAIbHON
IUIAHUPOBKH TEPPUTOPHI, IUJIAHUPOBOYHOW CTPYKTYpbl W (YHKIMOHAJIBHOW OpraHU3alHuu
teppuropun  3actpoiiku. (I') OcCHOBHBIE TIOJNOKEHUS TMEPBOTO Crocoda  MOBBIMIEHUS
SKOYCTOHYMBOCTH  TEPPUTOPUM  BOLUIM B HAYYHO-TIPAKTUYECKHUE  PEKOMEHJALUU.

Kntouesstle cirosa: >KOyCTOWYMBOCTb, O3€JICHEHUE, NPEBECHBbIC pacTeHHs, apOOpPCKYJBITYpA,
SKOJIOTHUECKUH MacHopT, ajleonaTus.

1. B ycrnoBusix Bce Bo3pacraroinell ypOaHH3aIuu U MHAYCTPUATH3ALNN BOSHUKAET HEOOXOTUMOCTh
COXpaHEHHs, TOANEPKAHUA M OXpPaHbl MPHUPONHBIX JAaHAA(PTOB, 3€JEHBIX MAaCCHBOB U
pEeKpealoHHBIX 30H. B CBsI3M ¢ COBpeMEHHBIMH TEHIEHLUSAMH CTPAaTErMYecKOe pa3BUTHE
TEPPUTOPUA U MOCENCHUN IUIAHUPYETCS IPOBOAUTH B  PaKypce 3KOYCTOMYMBOCTH.
«DKOYCTOHYMBOCTB» - 3TO IMOBBIIIEHHE COLMMOTEXHO3(PPEKTUBHOCTH PECYPCONOTIb30BAHUS TPH
SKCIUTyaTaluu ypOaHU3UPOBAHHBIX TEPPUTOPUI. DKOYCTOHUMBBIA aHAIN3 TEPPUTOPUH, B paspese
HATIOJIHEHHUs] aHTPOIOTEHHOTO JIaHAImA(Ta 3IeMEHTaAMH (CKUBOM» CpPEIbl, BBIABISET HECKOJIBKO
BBIPAKEHHBIX BEKTOPOB I'YMaHH3allMOHHOM OpraHMU3alMi MOPOJCKOrO MPOCTPAHCTBA, TAKUX Kak
coxpaHeHne (yiopel 1 payHbI, OXpaHa MPUPOJHOTO KOMILIEKCA PaIl CaMOl MPUPOIBL, odecreueHne
SKOJIOTUYECKH 0€30MacHOr0 Pa3sBUTHA OOIIECTBA OTHOCUTENIbHO OKPYIKAaroIIeH MPUPOIHON Cperibl

[1].

2. Ina co3pmaHus 3KOJOTMYECKOW YCTOWMYMBOCTH CPEIbl JKU3HEACATEIbHOCTH YeJIOBEKa KpalHe
BaXKHO PAaCCMOTPETh CIOCOOBI yueTa HHTePECOB APYTHX JKUBBIX BHUIOB U BCEH IJIAHETHI B LIEJIOM.
Pedr wumaer O HEOOMyCTUMOCTH JKECTOKOH JKCIUTyaTalMd 3€MJIM, YHHUYTOXEHUHU JIECOB,
VHUYTO)KEHHH MECT OOWTaHUS JKWBOTHBIX, PAa3BUTHH 3KOHOMUKH U MPOMBIILICHHOCTH,
U3MEHSIOIIEH KJIMMAT TUTaHeThl. LleNnblo Hamero HCCIeNOBaHMS SIBISIETCS HM3YYEHHE CIIOCOOOB
O3€JICHeHUsI TOPONICKHUX TEPPUTOPUH st pa3paboTKH PeKOMEHIAIUH MO YCTPOHCTBY YCTOWYHBOM,
340pPOBOM M COLMAIbHO OPUEHTUPOBAHHOM Cpeibl MOJHOLIEHHOMN JKU3HU YE€JI0BEKA B TOPOAE.

3. IepBbiii cocod MOBBIIEHUST SKOYCTOHYHUBOCTU TEPPUTOPHUH 3aCTPONKH — CO3TaHKE HauboJjee
ONaronpUsITHBIX YCJIOBUI st MPOU3paCTaHUSA 3JIEMEHTOB O3€JICHEHUS.
[Ipu NpoOeKTHPOBAHUM PA3TMYHBIX CIIOCOOOB O3€JCHEeHUs YJUIl (psnoBas TPYIIIOBAasl MOCANKA,
3CJICHBIC OCTPOBKU PETYJIUPOBAHUA ABUNKCHUA TPAHCIOPTA M NCHICXOAOB, MaJIUCAAHHUKU, aJlJICH,
CKBEpBI, «KapMaHHbIE MapKW», 3€JEHbIE PA3ACIUTENbHbIE IOJOCHI, 3€JEHbIE TEXHUYECKUE
KOPHIOPHI) HYKHO YUUTBIBATH IKOJIOTHYECKUH MACTIOPT, PUTOMATONIOTHIO U AJIJIEIONATHIO KaJKIOTO
3aMPOEKTUPOBAHHOIO 3JIEMEHTA O3EJICHEHUs] HA NEHAPOJOTHYECKOM IUIaHE 3€MEJIbHOTO y4acTKa.
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3.1. DxonoruuecKuii macrnopT PacTeHHU BKIIIOYAET B cedst TaHHBIE O TEMIaxX POCTa, TpeOOBaHUH K
MOYBE, BJIAXXHOCTH M UHCOJIALIMU TEPPUTOPHUH, & TAKIKE COAEPKUT CBEACHUS O ra30yCTONYNUBOCTH
pacTeHul u ap.

...ITocne mpoBeneHus aHanM3a WH)KEHEPHBIX H3BICKAHMHA HEOOXOOUMO M3 CYLIECTBYIOIIETO
aCCOPTHUMEHTA APEBECHBIX PACTEHUN pernoHoB Poccuu mopobpaTh T€ BUBL, Y KOTOPBIX TPEOOBAHMS
K MECTy NpPOHM3PACTaHHUA NPUONMKEHHO COBIAAAIOT C TPAJOCTPOUTEIBHBIMH OCOOEHHOCTSIMU
TEPPUTOPUHU 3aCTPOHKH.

3.2. ®@uTonaToNOruA APEBECHBIX PACTEHUH MOAPOOHO PACCMOTPEHA JOKTOPOM OHOJOTHYECKHX
Hayk, npodeccopom M1.11. Munkesnuem. Pekomenayercst B cirydae OOHapyKeHHs 3a00JeBaHUS Y
IPEBECHBIX W/MIIN KYCTAPHUKOBBIX TIOPOA CBOEBPEMEHHO MPOU3BOANTD UX JICUEHHE, TOCPEICTBOM
BBEJICHUS JIEKAPCTBEHHBIX MPENapaToB 4epe3 KOPHU, HAN3EMHBIE OPTaHbl U UHBEKIUU B CTBOJL
JUs TOBBILIEHUS YCTOHYMBOCTH JIPEBECHBIX PACTEHUH K TPHOHBIM OONE3HSM HEOOXOAUMO
HCIIOJIB30BATh OMOJIOTHYECKH aKTHBHBIE BELIECTBA — MOJKOPMKY IPEBECHBIX pacTeHUH [4].

3.3. «Annenonatudeckoe B3aUMOJAENCTBUE PACTeHMM Ipyr Ha ApPyra MOXHO IMOAPA3JeIUTh Ha
xumudeckoe U (pusmueckoe. Ilox ¢usnyeckum B3auMOAEHCTBHEM NOAPA3yMEBAETCSl CO3AaHUE
OIpeneIeHHOr0 MUKPOKJIMMATA, KOraa 0oJiee BBICOKHE PACTeHHs CO3[AI0T YaCTUYHOE 3aTEHEHNE U
MOBBILIECHHYI) BJIAKHOCTB ISl PACTEHHI HIXKHETO sipyca. XUMUYECKOE B3aUMOJIEHCTBUE CBOIUTCS
K TOMY, YTO HAJ3€MHBI€ 4aCTH PACTEHHUN MOTYT BBLIEJATH Maxy4dHe BEIECTBA, OTIYTHBAIOILNE
BpPEOUTENEH, a KOPHEBBIE CUCTEMBI BBIIEISAIOT PA3IMYHbIE OPraHUYECKHUE BELIECTBA, CPEAU KOTOPBIX
€CTb BUTAMHHBI, Caxapa, OPraHUYECKHE KHUCIOTB, (EPMEHThI, TOPMOHBI, (PEHONbHbIE
coenuHeHwus...» [S].

4. Ha sTane njiaHupOBKU TEPPUTOPUH CIEAYET U3YUUTh CBOAHBIN IJIAH NHXKEHEPHBIX CETEH, CXEMY
BEPTUKAJIBHON 3aCTPONKM M (PYHKIMOHANBbHYIO OpraHU3aLMI0 TeppUTOpUU 3acTpoiiku. Ilpu
NOCA/IKE AEPEBBEB B 30HAX JEHCTBHSA TEIIOTPACC PEKOMEHAYETCSl YUUTHIBATH (PAKTOP MPOrPEBAHHMS
NOYBBI B 00€ CTOPOHBI OT OCH TEIJIOTPACChl. JIJi1 30HbI MHTEHCHUBHOIO MPOTPEBAaHHUS — 10 2 M,
cpennero — 2-6, cmaboro — 6-10 M moTpeOyroTCs pasHble peuieHHs O BbIOOpe pacTeHHid. Y
TEIUIOTPACC HE PEKOMEHIYETCS pa3MeIaTh JIUIY, KJIEH, CHPEHb, JKUMOJIOCTb — OJIIKe 2 M; TOTOJb,
OOSIPBIIIHUK, KU3WIbHUK, JE€PEH, TUCTBEHHHULY, Oepe3y — Ommxe 3-4 M [7]. Kpome Toro, BOmm3u
3JIEMEHTOB O3€JICHEHUs] HEOOXOAUMO BBIMOJHATh OTPAXKIAOIIYI0 KOHCTPYKLMIO MIJIH BBICAKUBATH
IpeBECHbIE PACTEHUS Ha NOAMNOPHBIX CTEHKaxX (ANl 3aIUTBhl OT BAaHOAIN3MA, IOBPEKICHUI
yOOpOUHO TEXHUKOH).

5. BropeiM crocoOOM TOBBIIEHUS] 3KOJIOTHUECKOW YCTOHYMBOCTU SIBJISIETCSI BHEOPEHHUE HA
TEPPUTOPHIO  3aCTPOWKM  OHMOHMYECKHX  3JIEMEHTOB  OJaroycTpoicrsa —  OOBEKTOB
apOOpCKyIBNTYpbL. ApOOPCKYIBNTYpa — 3TO UCKYCCTBO (POPMUPOBAHUS M3 JPEBECHBIX PACTEHHI
Pa3NIUYHBIX APXUTEKTYPHO-XYIOKECTBEHHbIX (opm. Habmromaercss akTHBHOE BbIpaIlUBaHUE
OMOHMYECKUX MAJIbIX apPXUTEKTYPHBIX (POPM 3a pyOeskoM, a TAaKKe BO3PACTAOIINN OTEUECTBEHHBIH
UHTEpeC K TaHHOMY BHIY HUCKyccTBa [8]. ApOopcKyabpnTypHBIE OOBEKTBI — 3TO OOBEKTHI JKUBOM
NPUPOABI, BHEAPEHHE KOTOPbIX B TOPOACKYID Cpeoy B KadecTBE 3JIEMEHTOB OMOHHUYECKOTO
OJ1aroyCcTpOoicTBa CIIOCOOCTBYET YIYUIIEHHIO SKOJIOIMYeCKOH OOCTAaHOBKH HA MHUKPO-, ME30- H, B
MEPCIEeKTUBE, Ha  MakpoypoBHe. /s  MOBBIEHUS  3KOJOTMYECKOW  yCTOHYMBOCTH
ypOaHU3MPOBAHHBIX TEPPUTOPUN HEOOXOIUMO CO37aBaTh HanOOJIee OIaronpPHUsITHBIEC YCIOBHS IS
NPOM3PACTAHUS IPEBECHO-KYCTAPHUKOBBIX IOPOJ, & TAKXKe BHEIPSITh OOBEKTHI apOOPCKYIBITYPHI
Ha TEPPUTOPUH TOPOACKON 3aCTPOUKHU.

Jumepamypa
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4. Munkesnu MU, Jlopodeesa T.b., Kosssua B.®@. ®uronaronorus. bonesHu npeBecHBIX
pacteHmit u KyctapHukoBbIx nopoa. CII6.: Jlans, 2011.158 c.









4. COAEP)KAHUE noauaucUUNUIHHAPHOIO TecTa MO 0a30BbIM JMCHHUILIMHAM:
«MaremaTuka», «Puzuka», «Xumus»
4.1. MaTtemaTHka:
4.1.1 OcHoBHBIE pa3ae/ibl U TeMbI:

e (Cucrembl TMHENHHBIX YpaBHEHUN

e MaTpuiiel U ONPEaETUTENN

4.1.2 PexomeHnayemasi 1uTeparypa

1. Kynpsisues JI.JI. MatemaTudeckuii ananus, M.: Beicias mkoma, 1973.

2. ®uxtenronsi I .M. OcHoBbl MaTemaTuueckoro ananusa, C-I16.: Jlans, 2010.

3. Tuxonos A .H., BacunbeBa A.b., Ceemrnukos A I'. luddepenunanbabie ypasHeHUs], M. :
®uzmataut, 2005,

4.2. ®Puzuka

4.2.1. OcHOBHBIE pa3aeJbl U TeMbI:
e /[uHaMMKa MaTEPUAIBHONU TOUKHU.
o OusuyecKue OCHOBBI MOJICKYJISIPHOHN (PU3UKH.
e Tepmonnnamuka

4.2.2. PexomeHnayemasi Jureparypa

1. Bamumes M.I'. ®@usnka: yuebHoe nmocobue /M.I. Bamumes, A A. ITos3guep. — CII6:
H3zn. Jlanw, 2010. — 576 c.

2. Casenbes, U.B. Kypc obmeit pusuku = A courseingeneralphysics : yued. mocobue : / H.
B. CasenbeB. — M.: Jlanb, 2011. — (JIyumme kmaccudeckue yuebnukn) (Kmaccudeckast yaeOHast
auteparypa no ¢usuke)— Jonyuieno Hayu.-meron. coBetom no ¢usuke M-Ba oOpazoBaHusi U
Hayku P® — URL:http://e lanbook.com/books/element.php?pl1 cid=25&pl1_id=707

3. Bonbkenmreiin B.C. COopauk 3anay o obmemy kypey ¢usuku /B.C. BombkeHITe .
— M.: Hayka, 2008-2010. — 328 c.

4.3. Xumusn
4.3.1. OcHOBHBIE pa3aejbl U TeMbI:

e  OKUCIHTEILHO-BOCCTAHOBUTEILHBIE peakuuun.

4.3.2. Pexomenayemasi qureparypa
1. T'munka H.JL O6mas xumust: [yued. mocobue mist Hexum. crenl. By3oB] / H.JL I'munka. -
M.: KHOPYC, 2010. 746 c.
2. I'muaka H.JI. OOmas xumus: yaeOHuk aist By3os / HJL I'muaka. - M. FOpaiit, 2011. 898
C.
3. Xaxanuna T.HU. Heopranuueckas xumusi: yued. mocodue st CTyIEHTOB BY30B,
obyuaromuxcst o TexH. crnenuanbHocTsaM / T U, Xaxanuna, H.I'. Hukutuna, B..
I'pebenpkoBa. - Mocksa: FOpaiit, 2010. - 288 c.
4. bynsax E.B. O6wmas xumust: yaed.-meton. nocodbue / E.B. Bymsk . - Cankr-IlerepOypr [u
ap.]: Jlans, 2011. 384 c.
5. INaBnoB H.H. Obwias u Heoprannueckast xumusi: YueO. s By3os / . A. Yrait. - CI16.[u
ap]: Jlans, 2011. 527 c.
6. ITaBnos H.H. O0mas u HeopraHudeckas XUMHs: y4eO. U1t TEXHOJ. U XHM.-TEXHOJ.
HarpasyieHul noarot. Oakanaspos U maructpos / H.H. Ilasnos . - Cankt-IletepOypr ;
Mocksa ; Kpacnonap: Jlans, 2011. 496 c.



5. COAEPKAHUE noiuaucuunIuHAPHOr0 TecTa Mo NpopuabHbIM JUCHUILIHHAM

5.1. Tepmuueckasi 00padoTka

5.1.1. OcHoBHbIE pa3aesibl H TEMbI:

o ATOMHO-KpPHUCTAJUTHIECKOE CTPOCHNE METAITMYECKUX MaTepHaioB. MeTautnueckoe
cocTosiHue BemecTsa. Kpucrammmueckas pemerka u ee onucanue. Kiaccudukaryst KpUCTauioB 1o
TUITY XUMHYECKOH CBSI3U: METAJUIbL, HOHHBIE KPUCTAJLIBL, KOBAJIEHTHBIC KPUCTAIUIBI, MOJICKYJIIPHBIE
KPHUCTAJUTBL. AHU30TPOIHS KPUCTAILIOB. THIIBI KPUCTAIMUECKUX PEeIleTOK MeTaioB. [lapamerpsl
KPUCTAJUTUUECKOHN PELIETKH: TEPHO PELIETKH.

o OCHOBBI TEOPUH KPHUCTAIM3ALNHA METAJUIOB. KpHCTammu3aust YUCThIX METAJIOB.
OcobeHHOCTH CBOKCTB METaJUIOB B JKUAKOM M TBEPAOM COCTOsHUAX. [loHsATHE O OmmKkHEM H
JanbHEeM Mopsiake. YcoBue paBHOBecHs (a3 B OAHOKOMITIOHEHTHOH cucteme. [lepeoxnakneHue.
ITonsiTne © TeopeTndeckoil M (aKTUUECKON Temreparypax Kpuctaumsauuu. Ilapamerpsr
KPUCTAJUTM3ALMM — CKOPOCTb 3apOXKACHHUS LIEHTPOB M CKOPOCTb pocTa. [ oMoreHHas
kpuctajumzanus. [loHATHE O KPUTHUECKOM 3apopsile. l'ereporeHHoe 3apoxiaeHue. Brusiaue
npUMecel Ha mpoLece Kpuctaum3anud. Moauduuuposanue u MoaudukaTopel. BenmunHa 3epHa
KpUCTaJUTH3yroumerocst Metauia. Kpucrammmsauuss u CTpykTypa ciautka (OoTiauBKH). JledexTs
CTPOEHUS CIIUTKA, O0YCIIOBICHHBIE OCOOCHHOCTSMH KPHCTAIIH3AHH.

o @a3wl B crutaBax. Onpenenenne (asul, KoMIIOHEeHTa, cuctembl. [IpaBuio ¢as ['ubdoca.
Mexanndeckue cmecu. TBepapie pacTBOpBI 3aMelneHus. OrpaHUYEHHBIE M HEOTPaHUYCHHbBIE
TBEPIbIE PACTBOPBI. YTIOPSAOYEHHBIE TBEPABIE PACTBOPHI. TBepAbIe PacTBOPHI BHeIpeHus. Poib
pasmepHoro ¢akropa. IIpomexyTounsle ¢a3pl, UX pasHOBUAHOCTH. (CBOHCTBAa 3JIEKTPOHHBIX
COEAMHEHUH, TUITbI KPUCTAJTMUECKON pemmeTku. Pa3pl BHeApeHUs (KapOuabl, TUAPUABI, HUTPHUIbI
u Oopuabl). @a3el BerauTaHUs. Pa30BBIE M CTPYKTYPHBIE COCTABISIOIINE B CIIJIABAX.

o JmarpaMmbl COCTOSIHUSI CIUTaBOB. [IPpUHIMITBI M METOABI MOCTPOCHUS THUATPAMM
COCTOSIHUS IBOMHBIX CUCTEM. TepMHUYECKHE KPHUBbIE IJIs1 YUCTBIX CIUIABOB U PA3JIMYHBIX CILIABOB.
IIpaBmno peryara. Pasnuusble BHOBI OUarpaMM COCTOSIHUMS M MX QHAJIN3. C HEOTPaHUUEHHOH
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJAOM COCTOSIHUHM, C OTrPAaHUYEHHOW pPacTBOPHMOCTBHIO
KOMIIOHEHTOB B TBEPIOM COCTOSHUM M HAJIWYUEM OHBTEKTHUECKOrO WM MNEPUTEKTHUECKOTO
NPEBPALLEHHST; C OTCYyTCTBUEM PACTBOPUMOCTH B TBEPJOM COCTOSIHUU U HAJTMYUEM SBTEKTHUECKOTO
NPEBpAIIEHHs; ¢ O0pa30BaHUEM MPOMEKYTOUYHON (a3bl U C MEPUTEKTUUYECKUM MPEBPALICHUEM, C
NOJUMOP(HBIM MPEBPAIIEHUEM KOMIIOHEHTOB MPU HAJMYHUU 3BTEKTOHIHOTO U MEPUTEKTOHIHOTO
NPEBPAILLEHHS, C PACCIOCHHEM JKUAKOH (pasbl M HAJIWYMEM MOHOTEKTUYECKOTO IMPEBPAILCHUS.
da3oBble TpEBpallleHHss B CILIABaX NPH HarpeBe U OXJaKAeHWU. Pa3oBble U CTPYKTypPHBIE
COCTABJISIFOLIUE CIUTABOB.

o OcobennocTy mporiecca 3aTBEpACBaHNS B HEPABHOBECHBIX YCJIOBHSIX. JIMKBaLIUS B
crutaBax. Brytpukpucramnmueckas nuksauus (BKJI). Kosdpduument nuxsanun. BrusHue
JUKBALMU HA CTPYKTYpy M cBoicTBa. PakTopsl, Bausmomue Ha passutue BKJL Ee yctpanenue
nyTeM TepMudeckod oOpaboTku. 3oHanbHas JUKBaLUWs, mpsiMas U oOpaTHas. JlukBaums 1o
yIEIBbHOMY BECY U BCIIENCTBHE pacciioeHus. Mepbl O0pbOBbL.

o JlmarpaMmbl COCTOSIHUSI CUCTEMBI Jkeste30-yriepon. IlomumopdHbie npeBpartneHus B
xene3ze. MeractabmiibHast TUarpaMMa COCTOSTHUSL CHCTEMBI JKEeJIe30-LIEMEHTHT. J{03BTEKTOHIHBIE 1
3a3BTEKTOMIHBIE CTaNU. besble MO3BTEKTHUECKHE U 3a3BTEKTHUECKHE 4YyTyHbl. CTPYKTypHBIE
COCTABJISIFOLINE CTaJIeH 1 OeJBIX UyTYHOB, UX XapaKTEePUCTHKA U cBoiicTBa. CTabmibHAs fuarpaMmma
cUCTeMBI Jkene30-rpadut. Pa3oBble MPEBPALICHNS B CTASIX M YyT'YHAX MPH HArPeBe U OXJIAKICHUH.

. OcoOenHoctu  (pa3oBBIX TIpEBpallleHWd B TBEPAOM cocTostHUM. [loHsTue
TepMHu4Yeckod 00paboTku MerayuioB. M3oTepMudeckne W TEPMOKHHETHYECKHE JIHArpaMMbl
npeBpameHnst. KOHCTPpYKTHBHAs MPOYHOCTh METAJUIOB M CIUIABOB U IyTH €€ MOBBIIeHUs. Posb
TepMOOOPaOOTKN B TONYyYEHHH 33JaHHBIX CBOWCTB, MOBBIMEHHH KadyeCTBa M JOJTOBEYHOCTH
METAJTHYECKIX MaTepuaioB. B3auMocBsi3b jiernpoBanus u TepmoodbpadboTku. Beibop MaTepuaia u
pekuMa TepMOOOpabOTKH NPUMEHHUTENIBHO K KOHKpPETHBIM m3zienusM. Kiaccudpukarus BUIOB
TepMHUYECKOH 00paboTKH.



o MapreHcutHoe mnpespaiieHue. [loHsATHE O MapTEHCUTHOM TPEBPALICHUU Kak
6e3nn¢Hy3uOHHOM, CIIBUTOBOM, KOoorepaTuBHOM. OCHOBHBIE CTPYKTYPHBIE TUITBI MAPTEHCHTA.

o beitnuTHOe mnpespamenue. CTpyKTypHbIE (OPMBI MPOAYKTOB IPOMEKYTOYHOTO
npeBpateHus, nx (a3osblii coctaB. KnHeTnka OeHHUTHOTO MPEBPAILEHHST, 3aBUCUMOCTD MTOJTHOTHI
pacrazaa ot TeMIeparypbl U30TEPMUYECKOH BBIIEPKKH. FI3MEeHeHHe COCTaBa ayCTEHNUTA B IIPOLIECCe
OEMHUTHOTO TPEBPAIIECHHUSI.

o [IpeBparueHus ayCTeHUTA TP HEMTPEPBIBHOM OXJIsKAeHUU. [IoHATHE O KPUTHUECKUX
CKOpOCTSIX OXJakaeHus. POpMHUPOBAHUE CTPYKTYPBI U CBOWCTBA MPOIYKTOB Paclafa ayCTEHUTa
NPU PA3JIMYHBIX CKOPOCTSX OXJaXIeHHs. KOIM4ecTBEHHOE COOTHOIIEHUE MEXKAY Pa3INnIHBIMU
CTPYKTYPHBIMU COCTABJISIFOIIMMU B 3aBUCUMOCTH OT CKOPOCTH OXJIaXIeHUs. TepMOKUHETHUECKHE
ArarpaMMsbl pacnaja nepeoxIakKIeHHOTO ayCTeHHTa.

. OcHOBHBIE OTepaluy TePMUIeCKol 00padoTku cranei u criasoB. Otkur [-ro pona.
I"'omoreHuzanoHHbIN (mudpy3roHHbBIIH) OTJKHT. JlopekpucTamIn3aluOHHbII "
PEKPUCTAJUTM3ALIMOHHBIN OT)KUTH.

. Omxur Il-ro poma. Ilomsbelii mnepekpucTauM3aunoHHbIH omxur. Obnactu

NpUMeHEeHHUs (OTIMBKH, TIOKOBKH, IITAMIIOBKH, CBAPHbIE M3EIHs). PeXKMMBI TIOJHOTO OTXKHTa AJIs
NPOCTBIX YIJIEPOAMCTHIX U JIETUPOBAHHBIX cTasiedl. [IpuHIMIIBI BRIOOpa TeMIepaTrypsl Harpesa.
CBsi3b YCIIOBUH OXJIAXKIEHUS IPU OTIKUTE C YCTOMUUBOCTBIO ayCTeHUTa 00padaThIBAEMBIX CTaJICH.
H3meHeHue CTpyKTyphl U CBOMCTB B pe3ysbTaTe MOJHOro orxkura. Henonueiii oTxur. HazHaueHnue
U MPUMEHEHHE B MpaKkTHKe TepMudeckoi obpaborku. M3zorepmuueckuit orxur. Hopmanmsanms
JO9BTEKTOUAHBIX M  3a3BTEKTOMAHBIX cranedl. PopMmupoBaHHE CTPYKTypbl CTald IpH
HOpMajM3allii B  COOTBETCTBUM C  TEPMOKHMHETHMUECKUMM  JHarpaMMaMu  pacrnaja
NepeoxJIaXkIeHHOro aycteHuTa. CBolcTBa HOpMaJIU30BaHHbBIX CTaJIeH.

o 3akanka 0e3  moauMOpQHOro  mpeBpameHus.  3akaika ¢ (¢ukcauuen
BBICOKOTEMIIEPATYPHOrO COCTOSIHUSI. M3MeHeHue pacTBOPMMOCTH BTOPOH (pa3bl B TBEPAOM
pacTtBope. BriOop pexuMoB HarpeBa M OXJaxnaeHus. M3MeHeHHe CBOWCTB INpH 3akaike Oe3
nojuMopdHoro npespamenus. HasHauenne n obnacti npuMeHeHus. [IpuMepsl HCIOIB30BAHUS
3aKaiku Oe3 moMMMOp(HOro NpPEBpAIEHHs Ui CIUIABOB Ha OCHOBE JKejie3a W ISl LIBETHBIX
CILJIaBOB.

. 3akanka ¢ mnoaUMOpPQHBIM TpeBpameHueM. BpiOop ycnoBuwit HarpeBa s
YIIEPOOUCTBIX CTaeH: NOIBTEKTOUIHBIX M 3a3BTEKTOMIHBIX. BBIOOP CKOPOCTH OXJIQXKICHHS B
3aBHCHMOCTH OT YCTOHYMBOCTH MEPEOXJIAKIEHHOIO ayCTeHUTa, pa3Mepos aerajiei. Tpedosanus,
NpeabsABIsiEMblE K 3aKaJIOUYHBIM cpenaM. Metonbl 3akanku. IIpokannBaeMoCTb U 3aKaJuBaeMOCTh
cTanei. DaxkTophl, OompenessIomKe NnpokaiuBaeMocTb. Kpurepuu npokanuBaemocTu. Metozbl
ompeneseHusl npokaiauBaeMoctu. IIpakTuueckoe 3HadeHHe npokamuBaeMocTH. Kiaccudukarms
cTajiel Mo NPOKAIUBAEMOCTU. MeTOIbl MOBEPXHOCTHOM 3aKaJIKU CTaJIeH.

. CrapeHue nepechlleHHbIX TBEPAbIX pacTBOpoB KuHeTnka BblAeNeHUN Ipu
crapenun. Koarynauus. Bo3spar nocne crapenust. U3smeHeHue CBONCTB CIIJIaBOB MPU CTAPEHUH.
IIpupona ynpouHeHus npu cTapeHUU. BiusiHUe NpONOIKUTENBHOCTH U TEMIIEPAaTyphbl CTapeHus,
COCTaBa CIUIABOB B IBOMHBIX M TPOWHBIX CUCTEMax Ha YIIPOUHEHUe Npu crapeHuu. EcrecTBeHHOe 1
HCKYCCTBEHHOE cTapeHue. BoIOOp ONTUMANBHBIX PEKUMOB CTapEHHSI.

. Otnyck 3akaneHHol cranu. HasHaueHue oTmycka MO TeMIEpPaTypHbIM peKUMaM.
IIpeBpaimenus npu HarpeBe 3aKaJIeHHOU cTanu. M3MeHeHue CTPYKTypbl U CBOMCTB NPU OTITyCKE B
CBA3M C MpoTeKarouumu npoueccamu. @DakToppl, ONpeaensiolue CBOICTBa CTajlud B
HU3KOOTIYIIEHHOM U BBICOKOOTIYIIEHHOM COCTOSIHMM. XPYIKOCTb CTajled Ipu OTIyCKe.
Ob6parumast 1 HeoOpaTUMast OTITyCKHAsI XPYTKOCTb.

5.1.2. JIutepaTypa ajsi NOATOTOBKHU

1. Marepuanosenenue: yued. ans Texs. By3os / 0. M. Jlaxtun, B. I1. JleonTheBa. —
5-e u3n., crep. — Mocksa: Anbsiae, 2009. — 528 c.
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o OOpaboTka cTaiu B YCJIOBUAX BakyyMa. 3amadud oOpabotku. CrocoOsr
BAKyyMUPOBaHUs CTaJIU.

o OOpaboTka cramu B yCiIOBUsAX aTMochepHOro aaeieHusi. PaduHuUpOBaHME CTaIH
HWHEPTHBIMU ra3daMiu, HIJIAKaMH U TBEPABIMH PEATCHTAMU.
o IMonsitue w kmaccudukaums crampHOro ciutka. Crocobwl, obopynmoBaHue u

TEXHOJIOTHUU pPa3JIMBKU CTAJIN.

5.2.2. JIutepaTypa ajsi NOATOTOBKHU

1. Enanckuii I.'H. OcHOBBI Mpou3BOACTBA U 00pabOTKN MeTaJutoB/ Y4eOHUK 1Jis BY30B. /
I'H. Enanckuii, b.B. JIunuesckuii, A A. Kanbmenes. — M: MocKOBCKMIA rOCy1apCTBEHHBIH
BeuepHuit Mertayumyprudeckuii ”HCTUTYT 2005, 417 ¢. (48 5k3.)

2. Bockobotinnkos B.I'. O6mas metamnyprus /B.I".Bockoboitnukos, B.A Kynpus,

A M SAxymes — M.: Metamnyprusi, 2000. 768 c. (73 5K3. pa3HbIX JeT U3AaHUs).

3. Koporuu B .M. Havana metamiypruu: yueOHUK AJisi CTYASHTOB BY30B, O0YUYaOIUXCSI 1O
HanpasyieHuro 550500 - MeTayutyprusi U CelHajIbHOCTAM MeTaTyprudeckoro npodwis / B. K.
Koporny, C. C. Haboituenko, A. U. Cornukos, C. B. I'paues, E. JI. @ypman, B. b. JIamkos. —
ExarepunOypr: YI'TY, 2000.— 392 c. (19 3k3.)

5.3. Meranyprusi HBeTHBIX METAJIJIOB

5.3.1. OcHoBHbBIE pa3aesibl H TEMbI:
e CrIpbe A1 NPOU3BOACTBA LIBETHBIX METAJUIOB M MPUHLIUIIBI €T0 MepepadoTKH
MeTtoas! oborameHnst py IBETHBIX METAJJIOB
DU3NKO-XUMHUYECKHE IPUHLIUITBI METAJTyprui Meau
KonsepTuposanue 4epHOBON Meau
OrneBoe padpuHUpOBaHNE YEPHOBOI MeIH
DNEKTPONUTHUECKOE paQMHUPOBAHIE MEU
DU3NKO-XMMUYECKHE OCHOBBI THAPOMETAIIITY PrUYeCKOro crocoda mpon3BOICTBA
LIUHKA
e OuyuncTKa UMHKOBOTO 3JICKTPOJIUTA OT IIpUMECei
®  DIEKTPOJUTHYECKOE paQMHUPOBAHHUE [IUHKA

5.3.2. JIuteparypa ajst n0ATOTOBKH

1. Ilpomeccel W amnmapaTbl LBETHOW Metajulypruu . y4yeOHuK [nns OakamaBpos],
obyuaromuxcs o HanpasieHuto 150400 - Meraynyprus / [C. C. Habotiuenko, H. I'. Arees, C. B.
Kapenos, C. B. Mamsiuenkos, B. A. Ceprees] ; mox obm. pen. C. C. Haboituenko ; Ypan. denep.
yH-T M. nepsoro Ilpesumenta Poccum b. H. Enpimna .— ExarepunOypr : M3pgarenscTBo
VYpaneckoro yausepcurera, 2013 .— 564 c.

2. Vtkun, H. WM. Meramnyprusi IBETHBIX METAUIOB . y4el. Uil TEXHHKYMOB LIB.
metajuryprun / H. M. YTkun .— Mocksa : Mertamnyprus, 1985 . — 439 c.

3. Teopuss mnupoMeTaUIyprUYecKUX MpoueccoB : yued. mocodue s BY30B 110
cnennaibHOCTH "Metamnyprust user. metauios” / A. B. Bantokos, B. f. 3aiines .— Mocksa :
Merannyprus, 1993, 384 c.

4. Bompaman, I'. M. Teopusi rupoMeTaLTyprudeckux mpoueccos : yued. mist By3os / .M.
Bonpaman, A H. 3emukman .— 3-e u3a., nepepad. u gon .— Mocksa : Metamnyprus, 1993 .— 399
C.

5. Meramnyprust menu, Hukens, kobanpra /XynsakoB U.®., Tuxono A U., llees B,
Habotiuenko C.C. U.1, 2: YuebHoe nocobue M.: Metamnyprust, 1977,

6. Xynskos N.@., Knsitn C.O., Arees H.I'. Metannyprust Menu, HUKeNsl, COMYTCTBYIOLINX
3JIEMEHTOB U MPOCKTUPOBAHUE LIeXOB: YueOHUK s By30B. M.: Mertamnyprus, 1993. 432 c.

7. 3aitues B. ., Maprynuc E. M. Mertamnyprust cBuHIa u uHKa. - M.: Metamtyprus, 1985.
— 263 c.
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e Pazyinyus B mporeccax npsiMoro v 00paTHOTO MPECCOBAHMS U KHHEMATHKA MTePEMEIIeHUs
WHCTPYMEHTA

e OmnucaHue Npouecca BOJIOYEHUS U TPUMEHSIEMOTO JJIsl HETO HHCTPYMEHTA

e Buabsl KOBOUHBIX ONepaLuyii

e BiusiHue TpeHus Ha GopMy 3arOTOBKH B OMEPALIMH OCATKH

e BrusHue TeMnepatrypbl HarpeBa MeTaJljla Ha €r0 MEXaHUYECKHEe CBOMCTBA

e TepmuHoNOrHs B 00JIACTH MPOKATKU: HA3BAHUS 3aTOTOBOK B COOTBETCTBUU C HX (POPMOi
Y MpeaHa3HAYEeHUEM

e TepmuHoNOrHs B 0OJACTH BOJIOYEHUS: BUABI MHCTPYMEHTA U UX HA3BAHUE

e TepmuHONOTHS B 00OJIACTH OMUCAHUS THIIOB Pa0OYUX KJIETEH MPOKATHOTO CTaHA

e Buabsl HHCTPYMEHTA, NPUMEHSIEMOTO MPU LITAMIIOBKE

e MeToabl MONYyYeHUs] TOHKUX JIMCTOB, BKJIFOYAsi MPOU3BOICTBO (POSbru

e [WnoTe3bl, MPUMEHSIEMbIE TSl OTIMCAHHST MEXaHUKH MOBeACHHs AeopMupyemMoro Tena
(M3OTPOMHOCTH, HECKUMAEMOCTH, €IMHOM KPUBOH, OTHOPOIHOCTH U JIP. )

o [llnuuaenu u My(Thl B TJIABHOW JIUHUM MPOKATHOTO CTAHA. OCHOBHBIE BHIBI U
KOHCTPYKLMHU, MPUHLUNBI pacyeTa. [llecTepeHHbIE KJIETH U PEAYKTOPBl. Ha3HAU€HHUE U OCHOBHBIE
KOHCTPYKLIMH.

5.5.2. J/Iuteparypa ansi n0ArOTOBKH

1. OpnoB I'. A. TexHonorn4eckue npouecchl 00paboTKH METaJJIOB NaBJICHUEM, —
ExkarepunOypr: UsnarenbcTBo Y pansckoro yHusepcurera, 2013. 198 c.
http://elar urfu.ru/handle/10995/27009

2. Iumos I'. B., Bypkua C. I1. OCHOBBI TEXHOIOTUYECKUX MPOLIECCOB 00PabOTKH
METaJUIOB JlaBjieHneM : yuebHoe nocobue /Exarepundypr: M3n-so Ypan. yu-ta, 2014.— 160 c.
http://elar urfu.ru/handle/10995/26154

3. Jlorunos 0. H. [IpeccoBanue Kak MeTO HHTEHCUBHOMN e OpMaIii METAJUIOB
crutaBoB ;| yuebHoe nocobue / Exarepundypr : UsparensctBo Ypansckoro yHusepcureta, 2016.
— 156 c. http://elar.urfu.ru/handle/10995/40656

4. Pynckoit A.W., Jlynes B.A. Teopust u TexHonmorust npokatrHoro npounssoacTsa. CII6:
CIITTIY. 2008. 527 c. http://elib.spbstu.ru/dl/2050.pdf/info

5.6. MeTanayprudeckasi Tej0TeXHUKA

5.6.1. OcHoBHBbIe pa3aesbl H TeMbI:

e Knaccudukarusi npoMbIIUIeHHBIX nedeid. Kimaccupukausi OrHeynopHbIX MaTepHasoB.
Paboune cBoiicTBa orHeynopHbix MaTepuanon. Ciyx0a orHeynopos. BoIOKHUCTBIE OTHEYITOPHBIE
MarepHabl (IPOU3BOACTBO, CBOICTBA, MPUMEHEHHE).

e KoHcTpykuuu kapkacoB neueil. @DyHOaMEeHTbl Medeil W CTAUUOHAPHBIX MOJOB.
KoHcTpykuMsi BBIKaTHBIX MOJOB. DJIEMEHTbl OTHEYNOpPHOM kiaiaku creH nedei. KoHcTpykims
CBOAOB Ieueil. YCTPONCTBA AN TPAHCIOPTUPOBKU MeTauia B nedax. KOHCTpyKIMH 3aCIOHOK.
TpyOomnpoBoas! neyeii.

e Knaccubukanuss ropenok. YcioBHs HEOOXOOMMBIE ISl YCTOWYMBOIO TOPEHUs
razood0pasHoro TorBa. KOHCTPYKIIMM TOpPENOK B 3aBHCHMOCTH OT CTENEHH MNepeMEIIHBaHUS
TOTUTUBA ¥ OKUCIHTENS. PekyrnepaTiBHbBIE TOPENKH, KOHCTPYKIHS ¥ MPUHIUI paboThl. CKOPOCTHBIE
rOpeNiKM, UX KOHCTPYKLUM U NnpuMeHeHHe. PereHepaTuBHble ropenku. KoHCTpykuus U NpyUHIUI
paboThL

e TemoreHepauuss B OJeKkTpuueckorW nayre. TeroreHepamust 3a C4YeT SHEPruu
TEXHOJIOTMYECKUX MaTepHuasioB. TernoreHepanus B MArHUTHOM TOJIE.

e Ha3HaueHne W NPUHLIMITEI pacyeTa TEIUIOOOMEHHBIX anmaparoB. Cxembl TerooOMeHa,
OCYILECTBIIIEMBIE B pEeKyIepaTopax. MeTainueckie TpyOdaTble peKynepaTopsl, KOHCTPYKLUS U
npuHIUn  paboTel.  PamuanyoHHBIE PEKyHepaTopbl, KOHCTPYKLMS M TPUHOHUI  PaOOThL.
[TnactunuaTeie TermoooMeHHNKH. Kepamuueckue pexyneparopbl. Pereneparopbl, KOHCTPYKLUH U
NPUHLUT PadOTHI.
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