HanpaBneHue noarotoBku 6akanaBpoB
«MpoMbiWneHHoe U rpaXxaaHCcKoe CTPOUTENbLCTBOY

CtpouTernbHble
MaTepuanbl

? BSITCKMM
FOCYAAPCTBEHHbBIV
YHUBEPCUTET

. -_—
——
| —

JIluxayeB Bnagucnae AnekcaHgpoBUY, K.X.H.,
OOLEeHT



AN

N o
D
Sy

BATCKMN
FTOCYAAPCTBEHHLIN
YHUBEPCUTET

YyryHsl. Buabl 4yryHoB. AJJIOMMHUHA U €TI0 CIJIABBI.

1.1. Knaccudpuxanus 4yryHos.

1.2. Knaccudpurkanusa aJiOMUHUA U €ro CIIABOB.
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BATCKMN
FTOCYAAPCTBEHHLIN
YHUBEPCUTET

* YyryH — cnnas Xesfesa c yrneponom, npu KoHUeHTpaumu
yrrnepoga ot 2,14 0o 5%;

* YyryHbl nnaearca npu temnepatypax Ha 150 — 300°
HUXe, YeM CTanm.

* HanmeHbluyto Temnepartypy nrasrneHns MeeT
aBTekTu4yeckum yyryH 1147° C (4,3% yrnepopa)

* B cTpykType 4yryHa Bcerga npucyTCTBYET 3BTEKTUKA —
neneodoypur;

e Xopolwline nuTenHble CBOUCTBA: HU3Kaa Temneparypa
nnaBneHnsa, managa ycagka, xopowlas XXnUaKkoTeKy4ecTb;



MonoxutenbHble CBOUCTBA YyryHa

BATCKMN
FTOCYAAPCTBEHHLIN
YHUBEPCUTET

Xopolluo paboTaeT Ha cxaTue, Kak nobon meTann;

XopoLlo paboTaeT Ha U3HOC (3a CYET NOBbILIEHHOro
cogepXaHus KapouaoB B cOCTaBe);

Xopoluve gemndpupyrowime cesoncTaa (MornoweHme
LLYMOB 1 BMOpaLUK 3a CHET HaArM4nga B COCTaBe OBYX
OYeHb pa3sHbIX MO CBOUCTBaAM (pas: Xerfesa u rpacduTa);

Xopowo obpabaTbiBaeTcs pe3aHueMm ( CMa30o4Hble
CBOWCTBA rpadurta, JioMKas CTPYKKa);

Xopouwine aHTUPPUKUNOHHBbIE CBONCTBA;
bornee geweB B CpaBHEHUN CO CTasbIO.

Jlyywime KOppoO3nOHHbIEe CBOMUCTBA, YEM Y YINepoanCTbIX
cTanen.




OTpuuaTenbHble CBOUCTBA
Ao YyyryHa

FTOCYAAPCTBEHHLIN
YHUBEPCUTET

e 3HAYNUTESNIbHO MEeHbLUas NMPOYHOCTb, YEM Y
CTalll.

e Hn3kaa ygapHas BA3KOCTb.
e HecnocobHocTb K 0O0paboTke gedopmauuven.
e OyeHb Nroxasi cBapnBaeMoCTb.
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BATCKMN
FTOCYAAPCTBEHHLIN
YHUBEPCUTET

CBowcTBa YyryHa BO MHOTOM 3aBUCSIT OT TOTO B KAKOM
BMAE HaxoOouTcs yrnepoa B YyryHe. B atom nnaHe
pas3nMyaloT 3 OCHOBHbIX BUAa 4YyryHa:

1. beaslil (mepeaeabHbIA) YyTYH
Yrepon B popme nementura (Fe,C),
OTO XUMMYECKOE COCTUHCHUE - KapOu /I JKeJie3a).

Takon 4yryH O4eHb XPYIOK U JJIs1 U3TOTOBJICHUSA U3ACITUMN
HE UCIIOJIB3YETCs, OH BECh UECT HA MEePEAEIKY B CTab.
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BATCKMN
FTOCYAAPCTBEHHLIN
YHUBEPCUTET

I'padpuTH3MpPOBAHHBIN (MAITUHOCTPOUTEIbHBIN)

Yoiepoa B uyryHe Haxoautcs B popMe rpagmra. [IpounocTHbie
€ro CBOMCTBA JIYYIII€ U UMEHHO ATOT YYT'YH U SBJIIETCA IUPOKO
MIPUMEHAEMBIM KOHCTPYKIIMOHHBIM MAaTEPUATIOM.

Ios1oBMHYATHIA (0TOEIEHHBIN)

Ha moBepxHocTu yriepoa B (GopmMe HEMEHTHTAa, a BHYTPU — B
dbopme rpadmura. Hcnonws3yercs  peako, HampuMep, A
M3TOTOBJICHUSA BAJIKOB IPOKATHBIX CTAHOB.



- Kiaaccupuxkanus rpapuTU3MPOBaAHHBIX
(MAIIMHOCTPOUTEIbHBIX) YYT'YHOB

BATCKMN
FTOCYAAPCTBEHHLIN
YHUBEPCUTET

CBOMCTBa MAIIMHOCTPOUTEIBHBIX YYTYHOB 3aBUCAT OT TOTO B KAaKOM
(popme HaxoAUTCs rpadUT B YyT'yHE (MIIACTUHKH, XJIOMbS, IAPHI U T.
1.)

doma rpaduTa onpeensieT €ro NOBEPpXHOCTh, @ OHA, B CBOKO
O4YepENb ONPEACITACT MEXaHUUECKUE XapPAKTEPUCTUKHU YyTYHA,
IIPEXKE BCETO, €TI0 MPOYHOCTD.

[IepBbIil 1 HaHOOJIEE PAaCIIPOCTPAHEHHBIA YYTYH - 3TO CEPbIM YYT'yH.
B cepom uyryH, rpadut HaxoauTcsa B Bujac miaactTuHok. (I'OCT
1412 — 85.) Ha u3nome 3a cueT rpadura oH OpuoOpeTaeT CephIit
[BET, OTKY/1a U BO3HUKIIO HA3BaHUE.

Cepslil uyryH ooo3Havaercs : CU10, CH15,CU20... CH35, rae
oykBbel CU — abOpuBuarypa ceporo uyryHa; uudpsi: 10, 15, 20...-
[pees MIPOYHOCTH MPU PACTSKEHHH B KT/MM”
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BATCKMN
FTOCYAAPCTBEHHLIN
YHUBEPCUTET

* YUyryH ¢ BepMHUKYJSIPHBIM I'padutoM (duepeoopasublii), [ OCT
18394-89. I1nomaas yepBeoOpa3HOro YyT'yHa MEHbIIIE, YEM
IJIACTUHYATOTO. 110 3TOMY M TPOYHOCTH €T0 BHIIIIE.

Obos3nauenue: YBI'30, YBI'35, UBI 40, YBI4)5.

* KoBkmnii uyryH, rpadut B Buje xjaonbeB ['OCT 1215-79
K430-6, K433-8, K435-10, ... K4 45-7 ... K463-2...

20e 30, .. 35... -npeden npouHOCMU NPU PACMAICEHUU 8 K/ MM-,
6,8,10... - omnocumenvroe yonunerue 8 %.

HJZOM/;CIOb XJ10NbEBUOHO20 UycyHa makKdas jce uiu Mensvute
BEPMUKVIIAPDHOCZO, omcrooda coomeencmeaeyrulasid npoiYHocmao.
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FTOCYAAPCTBEHHLIN
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* UyryH ¢ IIapoOBUAHBIM I'Pa(UTOM, BLICOKONPOYHBIH YyT'yH
LI5S, 91IT80, ... 91’100 (BY55,..., B4100).

['padut B BHJIc IAPOBBIX IWI00YJI. Y HIAPOBUIHOIO rpadura
camas MaJICHbKasl IOBEPXHOCTh, MOATOMY 3TO CaMBbIH

IIPOYHBIN YYTYH.

* AHTUGpPUKIMOHHBINA yyTyH ['OCT 1585-85,
O60o3nauecHue AUCI1, AUB2, AYK2. (AY- aHTH()PUKIIMOHHBIA YyTYH;
cnenyromue OykBbl: C — cepsiii; B — BeicCOKOnpouHBbIii; K - KOBKUI).
Hcnonp3yercss B OTIIMBKAX, paOOTAIOIMX HAa TPEHUE, HApUMEp, B
TOPMO3HBIX KOJOJIKAX.



JlerupoBaHHbIe YYryHbI

BATCKMN
FTOCYAAPCTBEHHLIN
YHUBEPCUTET

* B 4yryHbI, TaKXE€ KaK B CTAJIX, YACTO BBOJSTCSA JIETUPYIOIIUE
3JIEMEHTBI, YTO MMO3BOJISIET U3MEHUTH KAK MEXAHUYECKUE, TAK U
KOPPO3UOHHBIE CBOMCTBA YYTYHOB M TOTA MOJIYYAtOTCS
JIETHPOBAHHbIE YYTYHBI.

 Jlerupyromiye KOMIIOHEHTHI B YyT'yHaX 0003HAYal0TCs TAKKe KaK
B CTAJIAX;

« HaunOosee yacTo ajis1 JIerupoBaHUs YyT'YHOB HCIIOJBb3YHOTCS
KPEMHUU, AJIFOMUHUI, MAPTaHEIl, HUKEIb U XPOM.
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e KpeMHUCTbIEe (’KapOoCTOMKME N KOPPO3UOHHOCTOMKME
maTtepuansl): HCS, HUCSL, HC13, HC15, HC17, UHC15M4;
YUC17M3 ( KOppO3MOHHAdA CTOMKOCTb BbilLE, YEM Y
Hep’)KaBeroLLunx ctanen)

 AnNOMMHUEBDIE YYTryHbl ()KapOCTONKME N U3HOCOCTOUKNE)
HHOXLU, YHO6CS5, HKO7X2, Y0221, HHKO30;

e MapraHueBble YyryHbl (HEMarHUTHblE U U3HOCOCTOUKNE
maTtepuansl) U6 C3LU, YUI'7X4, UI'813;

e HukeneBble YyryHbl ( KOPPO3MOHHOCTOUKME.
N3HOCOCTONKME, XXaponpo4Hble, ManoMarHUTHbIE)
UH3XMIOL, YH4X2,4H111 7L,

UH15[7 — HNpe3ncrT, KapoCTONKNN U XKapOonpOYyHbIN
MaTtepwuan.
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AnNOMUHUN KaK
OSHmsErET KOHCTPYKUUOHHbLIN MaTepuan

AJIIOMHUHHHN — METAJI CEPEOPUCTO OEI0I0 IIBETA C
peméTioi I'LIK, mrotHOCTS 2,7 I/CM°, TemrepaTypa
naBieHus 658 C.

Bricokas 3ieKTpornpoBogHOCTh (65% ot Cu).

Bricokas KOppO3uOHHAs CTOMKOCTh OPpH aTMOC(HEPHOM
KOPPO3HUH U B UMCTOU BOJIE.

YHCThIM aTFOMUHUN MATKUAM IJIACTUYHBIM, HE IIPOYHBIN
marepuan: 6, = 50 Mlla; Gy = 15 MlIlIa; 0 =50%
[1o3TOMY YHUCTBHIN U TEXHUYECKUU ATFOMUHUM
UCIIOJIb3YETCS TOJILKO B DJIEKTPOTEXHUKE.




TN

) 4
—
&

3 CnnaBbl antoMUHUA
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FTOCYAAPCTBEHHLIN
YHUBEPCUTET

B npakTuke npu U3rotoBJIEHUU KOHCTPYKIIUM UCTIOIB3YIOTCSA
CILJIaBbI AJIIOMHAHUS T.K OHH 3HAYUTEIBLHO 00JIEE MPOYHBI.

AJIITOMUHUN 00pa3yeT ¢ IpyruMU KOMIIOHEHTaMH PacTBOPHI €
OrPAHUYEHHOM PACTBOPUMOCTHIO.

Jlerupyroniue KOMITIOHEHTHI:

PactBopuMocTts Cu B aimromununu npu 20°C 0.2 %, BBoguTCS B
criaBbl 10 5%;
Si 10 1,2%, TBepabIi pacTtBOp, BBoaUTCS 10 13%;

Mg no 1,4% tBepapiit pacTBop, BBogutcs 10 11%,
Mn 10 1,6% TBEpaBIN PacTBOP.

[Ipn KOHIIEHTpALUIX JETHPYIOLINX JIEMEHTOB OOJIbIIE Mpeacia

PaACTBOPHMOCTH 00Pa3YIOTCS IBTEKTUKH 1 MHTEPMETAJJIH/AbI
(coeMHEeHUS MeTaJlJI-METaJl)




(I

7
— N~ MapkupoBka (0603HaueHue)
w—_— anioMUHNEBbLIX CNaBoB

BATCKMN
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B I'OCTax Ha CcruiaBbl aJIOMUHHS UCIIOJIB3YETCS IBA BU/AA
MAapKHAPOBKH aJIIOMUHHUEBBIX CIIJIABOB:

bykBeHHO-U(ppoBasi; (B MAPKUPOBKE HCIIOIb3YIOTCS OYKBBI U
uQpsI)
IudpoBasi ( B MAPKHPOBKE UCIOIB3YIOTCS TOIBKO LAQPHI).

[Ipu nundpoBori MAPKUPOBKE CIIAB MAPKUPYETCS YETHIPbMS LIU(PpamMu,
Hanpumep: 1116,

rjae, nepsasi udpa 1 — o3Ha4YaeT aTtOMUHUEBBIN CILIAB,

BTOpasi [idpa rpymnna Jerupyomux komrnoHeHTos; 1 — Cu, 2- Cu,
Mg, 3 — Cu, Mg, Mn, Si, 4 — Mn, 5 — Mg.

nocieaaue ape nudpsl Ne criaBa, 3aBUCAIINN OT KOHIEHTPAIIAU
KOMIIOHEHTOB B CILJIaBE.



___‘J O0603Ha4YeHue cnrnaBoB
arfOMUHUS.

FTOCYAAPCTBEHHLIN
YHUBEPCUTET

¥

* IludpoBoe 0003HAYCHHUE CIIJIABOB aJTIOMUHHUS HE OYEHb yI0OHO B
3alIOMMHAHUM ¥ UM OOBIYHO HE MOJIb3YI0TCS. OHO CO371aBajIOCh
151 KOMITBIOTEPHOM 00paOOTKH Y CKIIAAUPOBAHMS CIIJIABOB
ATTFOMHUHUSL.

* bykBeHHO-IM(PPOBOE 0003HAYCHHUE 1JIS YeJIOBEKa 0ojiee yI00HO 1
MOJIb3YIOTCSI, B OCHOBHOM, HMEHHO HM.

* K coxanenuro, OyKBeHHO-LIM(PPOBOE 0003HAYCHUE CIIJIABOB
ATIOMHUHUS He TAK 4YeTKO YHU(PHUIIMPOBAHO, KaK 0003HAUYCHHUE
CTaJICH.
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BATCKMN

FTOCYAAPCTBEHHLIN CHQ]I aBOB Al

YHUBEPCUTET

IlepBUYHBIN AJTIOMUHUAUA BBICOKOW YMCTOTHI U TEXHUYECKUH.

[locTaBnsgeTcs B BUAEC: OTIMBOK (UYILIEK) U B BUJAC MPoKAaTa (JIKCT,
CTEp)KEHb, YTOJIOK) T.€. B BUJIC Ae(POPMHUPOBAHHOTO ATIOMUHUS:

OOo3HaueHHE aJTFOMUHMS, MOCTABIISIEMOIO B BUJIC Uyliek: A995,

A98, A9S (uucthiii amomunuii); A8, A7, A5, A35, A0 (99% Al)
texauueckui amomMuauii.  (I'OCT 11069-2001)

* O0Oo3HayeHue nedopmupoBanHoro aaromunus, A/4000, A/00,
Ad , Ad A0, Al (IOCT 4784-97)
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FTOCYAAPCTBEHHLIN
YHUBEPCUTET

* B cTpouTenbCcTBE B KAU€CTBE KOHCTPYKIIMOHHOI0 MaTepUajia HauooJiee 4acTo
UCIIOJIb3YIOTCS Ae(popMuUpyeMble CIUIaBbl alfoMuHuA. Mx nBa Buaa (a u 0).

 JledbopMupyembie CILJIaBbI I'OCT 4784-97

* ) yIpoYHsieMble TEPMHUYECKOI 00padOTKOM (T.€. 3TH CIUIABBI JJI MOJTYUYECHHUS
OKOHYATEIbHOM MPOYHOCTH MOTYT MOABEPTaThCS 3aKAJIKE U CTAPEHUIO, 3TO
MHOTOKOMITOHCHTHBIE CIIJIABBI:

 nmropamromunuu /1, /[16, /[18, /[19;

* KOBOYHBIUA aJIOMUHUU AK4, AK4-1,... AKS;

[ maBHBIM YIIPOUYHSIOIIUN 3JIEMEHT B 3TUX CIUIABAX - MEJb

* BBICOKONPOYHBbIN ajromMmunuil B95, B130, BA/[23

[ maBHBIV YIIPOUYHSIOIIUN 3JIEMEHT B 3TUX CIUIABAX - [IUHK

* aBuMaJab AB; (6 cniase macHuil, KPeMHUU U HEMHO20 MeOU)

O0o03HaUeHKE 3TUX CIIABOB He YHU(PUIIMPOBAHHOE, 110 HEMY HEJIb3sI HUYEro CKa3aTh
0 cocTase cruiaBa. O003HaYUEHNE HYKHO 3alIOMUHATb.



— _‘J __ Jledopmupyemble CILUIABDI
e AJIOMUHUSA

FTOCYAAPCTBEHHLIN
YHUBEPCUTET

0) He yIIpoYHsieMble TEPMUYECKOU 00PADOTKOM:

CIutaBbl HE 3aKaJISIFOTCSA, UX TPOYHOCTh MEHBIIE U ONPEICIACTCA
COCTAaBOM U JI€(POPMAIIMOHHBIM HAKJICTIOM.

e cmaB Al — Mg AM22, AM26, AM28.
e cmaB Al — Mn AMu (1-1,6% Mn)
e cmraB Al—Mg- Mn MM (Mn okomo 1% u Mg 0,5% )

B 3THX crtaBax 0003HaueHUE YHU(DUIIMPOBAHHOE Y MO3BOJISIET
y3HATh OCHOBHBIE 3JIEMEHTHI COCTAaBA CILJIaBa
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FTOCYAAPCTBEHHLIN
YHUBEPCUTET

Jlerupyromniye 3J€MEHTHI B CIIJIaBaxX aJIOMUHUS U MeIH
0003HAYAKOTCA 1O JAPYIOMY, Ye€M B CTAJAX.

« (O0o03Ha4YEHUE MPOBOAUTCS MPEKAEC BCEro MEPBOM OYKBOM PYCCKOIO
Ha3BaHUS:

M—-Cu; A-Al; C—Pb; K- Si; H—- Ni; Il - Zn; O — Sn.

(O603HaueHUE PIEMEHTOB B ATHUX CIIaBaX 4acTO He COBIAAaeT C
0003HaYEHHUEM DJIEMEHTOB B CTAJIAX).

* Ecnu OykBa y»e uCIoiIb30BaHa, TOrAa 3JIeMEHT 0003HAYaeTCs IBYMSI
OyKBaMH PyCCKOI0 Ha3BaHUSL.

Mr — Mg; Mu — Mn; M — As; Cy- Sb; Ka— Cd u T.1.
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YHUBEPCUTET

3. JIuterinbie ciuiaBbl adiomMmuausa. [ OCT 1583-93

CruiaBbl HCIIOIB3YIOIIUECS s JINThs. KOHIIEHTpalys JerupyOMuX
3JIEMEHTOB B 3THX CILJIaBaX BHIIIE, YEM B J1Ie(DOPMUPOBAHHBIX JJIS
CO3/1aHUs PBTEKTUK. O003HAYCHHUE CINIABOB YHU(UIIMPOBAHHOE ( T.€.
0003HAYECHHMIO TTO3BOJISIET Y3HATh COCTAB CILJIaBa. )

a) Al-Si  AK9, AK12

Jlo AKS — crutaBsl neopmupyemeie, HaunHas ¢ AK9 —nureiinble,
JETUPYIOIIUHI 3JIEMEHT KpeMHHI. B 0003HaueHnM cpeiHEe €ro
COIEPKAaHUE B IIPOIICHTAX.

0) Al-Si—Cu AK5SM, AKSM2, AK8M
JIuTerHbIe CIJIaBbl HA OCHOBE JIPYTMX KOMIIOHEHTOB
B) Al-Mg  AMISK, AMrll



7] __ Crapoe 0003HaYeHHE JTHTEHHBIX
il CILIABOB AJIIOMHHUAI.

FTOCYAAPCTBEHHLIN
YHUBEPCUTET

e JIo 1993 roga ucronp30BaaoCh CTapoe
HeyHUPUIHPOBAHHOE 0003HAYCHHUE
ATFOMMHMEBBIX CIIJIABOB:

o AJI2, AJI9, AJI31, rne AJI —amroMuHui
JTUTEWHBIN, U@ Pl 03Ha4aroT Ne CruiaBa.

* C TakuM 0003HAYCHHUEM MOXKHO CTOJIKHYTCS B
CTApbIX KHUTAaX U HA CTAPBIX YEPTEKAX.

e DT0 0003HAYECHHUE HYKHO EPEBOAUTH HA HOBOE
YHU(PHUIIUPOBAHHOE.
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FTOCYAAPCTBEHHLIN
YHUBEPCUTET

4. AHTU(PUKIIMOHHBIE CILJIaBbI I'OCT 14113-78
a) caB Al—Sn  AO3-7, AO6-1, AO20-2

a) ciaB Al1- N1 AH2,5

5. CIIEHEHHBIE AJIJFOMWHUWEBLIE CITJIABDBI

KOMHOBI/IL[I/IOHHBIG MaTCpHraJibl, I10J1Y4aCMbIC CIICKAHHUCM ITOPOIIKOB,
KOTOPBIC B CBOCM COCTAaBC UMCIO OKCH/IBI.

a) CAC — cneuénnble anromuaueBbie ciabbl; CAC-1, CAC-2 u 1.1.
[Tomy4aroTcst CneKaHUEM ITOPOIIKOB METAJIOB.
0) CAII — cneuénnbie amroMuHueBbIi mopomok; CAII-1, CAII-2 u T.x.

HOquaIOTC}I CIICKAHHNCM OKHCJICHHOI'O C IIOBCPXHOCTH IIOPOIIKA
aJIFOMHNHUA..



AdJIOMUHUA

\ _— — Knaccuwukagusa cnnasoB

BATCKMN
FTOCYAAPCTBEHHLIN

e fipuMepbl Knaccugukawmm cnnasoB antoMUHKUSA:

e AMril - nutenHbIX cnfiaB antoOMUHUSA, COOEPXUT 11 % MarHus,
OocTallbHOE arltoMUHUN.

e AKS5 — gedpopmumpyembin yrnpovyHSEMbIN TEPMUYECKOU
obpaboTkon cnnas antoMuUHUA Ne5. (ANTFOMUHUIA KOBOYHbIN)

e A020-1- aHTUPMUKLUNOHHLIN CrfiaB antoMUHNSA, cCOO4epPXUT 20%
onoBa, 1% meau.

e ANOO — 4YNCTbIN 4ePOPMUPOBAHHLIN anMtOMUHUN
(nocTtaBnsgeTca B BMAE Npokara).

e 116 - [lypaniomMuHun, aedoopmMmmpyemMoin ynpovHAEMbIN
TepMmnyeckom obpaboTkon cnnas antoMmHmns Nele6.

e AMr2 — gpepopmMnpyembin, He YNPoYHSAEMbIN TEPMUYECKOU
obpaboTkon cnnas antoMnHUA. CoaepXuT 2% MarHums.,



