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BCTYII

BuBuenns nucuumiiag "Teopist 3BaproBabHUX MPOIIECiB", CTABUTH
CBOEI0 METOI0 TJIMOOKE 3aCBOEHHS CTYyACHTaMH TMHUTaHb YTBOPEHHS
3BapHOTO 3'€IHAHHS, OCHOB (i3MYHOI XiMii, METaIypriiHUX, TEIJIOBUX Ta
TepMoedopMaIiiHAX MPOIECiB MPU 3BAPIOBAHHI, 8 TAKOX TEXHOJIOTTUHOT
3I0HOCTI J10 3BapIOBaHHS METAJIiB, CTAJICH 1 CTOIIIB.

Hucuumiina "Teopis 3BaproBajibHUX MpoIieciB”, 0a3yeThCcs Ha
3HaHHSX, HAI0AHUX CTYJEHTaMH MPH BUBUEHHI KypciB: "Ximis", "dizuka",
"Bumia marematuka", "Marepiano3naBctBo”, "TerorexHika" Ta iHII 1
MIJTOTOBJIFOE  CTYACHTIB JIO 3aCBOEHHS JUCHUILIIH: "3BaproBaHHS
maBieHHsAM", "3BaproBaHHs THCKOM", "['a3omonymeneBa oOpoOka MeTaiB
i mmactmac", "Kontpomp sxocti 3BaproBanHs", "HampyxeHHs Ta
nedopmarii mpu 3BaproBaHHi" Ta iH.

JlocsiTHeHHST TIOCTaBIIEHOT METH 3a0e3Meuy€eThCsl YUTAHHSIM JIeKIliH
3 Kypcy B 00csi31 72 roauH, JabopaTOpHUX poOIT y 00cs3i 88 roauH, ABOX
PI'3 (po3paxynkoBo-TpadiuHi 3aBIaHHS), Ta BHKOHAHHSIM CaMOCTIHHOL
pobotu. JIekmidHNNA Kypc BKIIOYa€e B ceOc YMTAHHS JICKIIA 1 caMOCTIHY
poOOTYy 10 TaKiii TeMaTHIIL.

IIpu BuBuyenni gucoumurian T3I1  CTyZeHTH  BHKOHYIOTH
po3paxyakoBo-rpadiuni 3aBmanus (PI'3) y gerBepromy cemectpi PI'3 Ne 1
a6o PI'3 Ne 2, Ta y moctomy cemectpi PI'3 Ne 3.

[MpakTH4HI HABUKM Ta TEOPETUYHI 3HAHHS CTYJCHTH TaKOX
Ha0yBalOTh NpPH BUKOHAHHI JabopaTopHUX poOiT mo Kypcy "Teopis
3BapIOBAJILHUX MPOIIECiB".

BuxonanHs Bcix BHIIB poOoTH cryaertamu 3 Kypey T3I1 Hamae im
MOJKJIMBICTh HaOpaTH 1B’ SITh KPEAUTIB.



1 TEMHU JEKIIA

Temu nekuiid, iX 3MICT 1 peKOMEHI0BaHa JIiTepaTypa A0 iX BUBUCHHS

HaBeneHl B Ta0im. 1.1

Tabmuns 1.1
PexomenoBa
Ne Tema nekmii CrtucauBuil 3MICT JeKIii Ha JliTepatypa,
CTOP.
1 2 3 4

1 [3amaui kypcy. Posninu kypcy, nocnigoBuicts ix  |/1/ ¢.3-7 /2] c.
Icropis Ta BUBUCHHS, 33J1a4l Ta METa KypCy. 3-9
IIEPCIIEKTUBH Ictopis po3utky. IlepcnexTiBu
PO3BUTKY PO3BUTKY MTUTAHb TEOPIi
3BapIOBAHHSL. 3BapIOBAHHSI.

2 |Cytb mporiecy Bun mixkaromuux 38's3kiB. Bynosa |/1/ c. 7-20 /2/
3BapIOBaHHA. KpHUCTaniyHol rpatku. Mixkaromui  [c. 10-30
disnuna mpuponaa |B3aemomii. J[Bocraniiinicts mpomecy |/3/ ¢. 9-16
YTBOPEHHA 3BaproBanHs. [1{o Take
3BapHOTO "3BaproBaHH"?
3'€THAHHS.

3 |Knacudikaris Knacudikaniiini o3naku. Enepris ~ |/I/ ¢.21-35
MIPOIIECIB axruBaii. TexHoaoriumi 13/ c. 16-39 c.
3BapIOBAHHA Ta  |OCOOJIMBOCTI BUIB 3BapPIOBAHHSL. 123-129
ToKepen Eneprernyni BIacTHBOCTI TIpoIieCy
YKUBJICHHS. 3BaproBaHHA. OOTPYHTYBaHHS

BHOOPY JDKEPEN XKUBIICHHS.

4 |lownizamis y my3i. |lonizamis y my3i. [lorenmian /1/ c. 42-76
Enexkrponne ionizamii. EpexruBuuii moreniian | /2/ C. 56-77
30y IKCHHSL. ioHi3aItii ra30B0i CyMmiIIi. /3/ c. 98-103
Tepmiuna
10H13a11i4.

PexomOinaris.
Pipasans Caxa.
5 |bynoBa ayru [Ipormecu y kaToaHii Ta aHOAHIN /1/ ¢.77-107
obnactsix. [Ipouecu y crosmi agyru.  |/2/ ¢. 78- 90

ABTOEJIEKTPOHHA eMicisl.

/3/ c. 104-113
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Tepmoewmicis. [laninas Hanpyry B
ny3i. PiBHsIHHS AWpTOHA.

6 (Bombr-ammnepna |bymoBa BonbT-amrepHoi| /1/ ¢.108-134
XapaKTepUCTUKA |XapaKTePUCTUKH ayru.| c.142-160 /2/
IYTH. Bananc|Bukopucranns pinstakun BAX. Tasu| c¢. 79-82 c.
eHeprii JOYTH.|IJIs  TUIa3MOBO-AYI'OBUX IIPOILIECIB. 221-226

[Tna3moBo-myroBi
HpOLECH.

EnexTpoHHO-IpOMEHEBE  JIKEPEIO
JUIs 3BaproBaHHs. Buau nepeHnocy.

13/ c. 120-125

EnexrponHo-
pOMEHEeBe
mwxepeno.  Cwn,
Jroui y JTy3i.

7 |OcuoBu ¢iznunoi|llepmmii mowarok tepmomuHamikm.|/I/ c. 163-194
Ximii Ta ix|Extanemis.  Buytpimus  enepris.|[/2/ C. 160-170
Bukopuctanus  y|Cmimcra mepimoro 3akony. dpyrwid|/3/ ¢. 39-51
3BapIOBaHHI 3aKOH TepMOJMHAMIKU. EHTpOITis.

8 |I3orepmHui [300apHo-i30TepMHMit  mortenmian|/I/  ¢.197-214
MTOTEHIIIaJIH. PiBusuus Yimixa. Ximiuna pisunosaral/2/ C. 171-176
MakcumMaibHa y TOMOT€HHi# crucTemi. 3/ c. 51-58
poboTa CcHCTEMH.

XiMmigHa
piBHOBara.
I'omorensi
CHCTEMH.

9 (XimiuHa [Ipasuio ¢a3 ['i06ca. Makcumanshal/l/ ¢. 218-228
piBHOBara ylpobora sk wMipa cropimHenocti.|[/2/ C. 178-185
reTeporeHHil OO0uucienHs: KOHCTaHT piBHOBard.  |/1/c.58-62
CHCTEMI.

11|Buma y pigkux|3akon ['erpi. 3akon  Epncra.|/1/c.228-234
cepenoBumax Ta|Bukopucranas 3aKOHIB y|/2/C.188-197
Ha Mexax po3zaury|3BapioBanHi. IloBepxHeBa eHepris.|/3/c. 76-84
¢bas. B'szkicte  pigmam.  "[losri" < Ta

"kopotki" irocu.
12 | {udyszis pH|3aKOHU mdysii. Mexanizmu|/1/c.243-245

3BapIOBaHHI.

qudysii. Bimms Ha mudysio geskux

/2/C.204-216
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¢dakropiB. JdudysiiiHi mpouecn npu
3BapIOBaHHI.

13|Koposis 3BapHux|YmoBu i daktopu  koposii.|/lI/c.3-36
3'eJHAHD. MexaHizmu kopo3sii. ['omorenHna ta

rereporenHa EXK.

14 |Meranypriiiai 3paproBanbHi  BaHHH. [lorokm y|/1/c.261-289
OCHOBH 3BaproBaJIbHUN  BaHHI. Bsaemogis|/2/C.218-233
3BapIOBaHHS MeramiB 3 KucHeM. Bisaemopmis 3i|/3/c. 197-205
IIJIABJICHHAM. CKJIaJHUMHU TIa3aMu. BnnuB xucHIO

Ha BJIACTUBOCTI CTaJIeH.

15 |ITornuuaanus rasis|[lornuaanas BonHio. Ilornmuuanss|/1/c.328-339
npH 3BaproBaHHi.|azory.  3acobm  3axucty  Bin|/2/C.234-238
MexaHi3zMm HOTJIMHAHHA ra3iB. Brums BoaHIO Ta|c.274-282
YTBOPEHHsI ~ 1Op.|a30Ty Ha BiacTuBOCcTi. YMoBH|/3/c.216-232
[nakoBi YTBOPEHHS TIOp. YMOBH yTBOpeHHs|c.323-328
BKJIFOUCHHS. I1IJIAKOBUX BKIOYCHB.

16 |3BaproBaiibHi Oyukmii nutakis mpu 3BaproBani.|/1/¢.296-352
IIJTAKH. ®i3uuHi  BIAcTUBOCTI  IILTAKiB.|c.362-365

CocraBu, knacudikamis nurakoBux|/2/C.238-266
¢as. OcHoBHi komrionenTn|/3/c.245-262
nutakoBux  ¢as.  Bzaemomis  y|c.265-284
IUTaKkoBUX ¢azax. Bzaemozis nuiakis

3 MeTaaaMu. [naku JUTst
3BapIOBAaHHS. PadinyBanus

[UTAKAMH. JleryBanus npu
3BapIOBaHHI.

17 |Meranypris Cxman mokputrts.  Knacudikarmis.|/I/c.352-374
3BapIOBaHHA Meranypris 3BaprOBaHHS 3/3/¢.233-245
MTOKPUTHMHU MIOKPUTTSIMU  KHCJIOTO, OCHOBHOTO,|c.263-265
eNeKTPOoIaMH, PYTLJIOBOTO Ta iIBMEHITOBOTO THUIY.
nmopomkoBumMu | Kiacudikariist mopomkoBux IpoTiB.

JIPOTaMH.
Meranypriitai
nporecu npu
3BaprOBaHHI y

3aXUCHHUX rasax.
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18

TemoBi mporecu
npH  3BapIOBaHHI.
OCHOBHI TIOHSATTSI.

[3oTepma.  Temmnepartyphe
3akoHU TeIoNpoBigHOCTI Dyp'e.
Hudepenmiansae PIBHSHHS
TEIUIONPOBiAHOCTI. CXeMH TiJ, IO
HarpiBarOThHCSL.

IoJe.

/1/e.377-391
/2/c.  95-106
/3/c. 86-90
c.132-148

19

[xepena TernoTu
MIpH 3BapIOBaHHI.

MutTeBi  JpKepena  HarpiBaHHS.
PosnoBcrojkeHHst  Tera  Big il
MUTTEBUX JpKepen. Pyxomi mkepena.

/1/¢.391-401
/2/C.107-118
/3/c. 149-164

3BaproBajibHa ayra.
EnexTponurakoBuil npouec.

20 |[Ipomecu HarpiBanns nonyoomexenoro|/1/c.403-432
PO3IOBCIOKEHHS |MAaCHBHOTO Tina ToukoBuMm|/2/c.118-135
Tera Bia|mxepenaoM. [lepioau HarpiBanus Tin.|/3/c. 165-192
pyxomux 3ocepe-|HarpiBanHs pyXOMHM  JIHIHHHM
JDKEHUX  JoKepen|mkepenoM. PospaxyHku y mepiofi
MOCTIHHOT BUPIBHIOBAHHS TEMITEPATYD.

TTOTYKHOCTI.
21 (Brutus HarnapieHHs Ha TOBEPXHIO /1/ ¢.432-450

00MEXEHOCTI 1
pO3MipiB TiJIa Ha
mporiec
PO3IMOBCIOJKECHHS
Teria.

Iockoro mapy. Harpisaunmas
o063y Kparo Tija Ta BiJ Kparo
Tija. 3BaprOBaHHS ABOX BY3BKHX
iacTuH. HarpiBanHs Tin
obepTanHs. Po3paxyHku Temmeparyp
TP 3BaplOBaHHI Pi3HOPOTHUX
merainiB. [IporutaBnenss merary
3BaprOBAJIbHOIO qyroto. HarpiBanus
Ta MJIABJICHHS CNEKTPOy a00 JIPOTYy.

c.455-470
c.475-479
c.482-492
/2/C.136-158

22

YTBOpeHHs Ta
PO3paxyHKu
nedopmarriii Ta
HanpyXeHb IpU

Brnachi Hanpyxennas. MexaHizM
yrBOpeHHs. [lepemimenns.
Termodi3udHI BIACTHBOCTI METAIB
Ta iX 3aJEKHICTh BiJl TEMIIEpaTypH.

/2/C.32-48
¢.297-305
/4/C.5-51
/3/c.382-387

3BapIOBaHHI. Y TBOpEHHS HapPYy>KeHb IPU
OJTHOIIPOXiTHOMY 3BapIOBaHHI
JIUCTIB Y CTHUK.
23 |Meroau I'padoananitnuni meromu. Merox  |/3/¢.386-406
BH3HAUCHHS Hikonaesa I'.O. Meron OnkepOnomy|c.445-456
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HaTpyXeHb H.O. Meron I'atoBcekoro K.M. /4/C.52-64
AHaNITHYHI METON PO3PAXYHKIB
nedopmariiii Ta nepeminieHs mpu
3BaprOBaHHI. BIJMB 3BaproBaibHUX
nedopmartiii Ta HanpyKeHb Ha
SIKICTD 3BAPHHUX KOHCTPYKITIH.

24 |Kpucranizaiis Teopist HenepepBHOi kpuctamizamii. |/I/ ¢.514-545
MeTany npu* Teopist BuOipKOBOT KprcTamzamii.  |/2/ C. 267-274
3BapIOBaHHI. Meroau peryiroBaHHs nepBuHHOI  [¢.281-292 /3/

Kpucranizaiii. Bropuana c. 286-315
KpHUCTaJIi3allis MeTajy IIBY Ta ¢.330-350
KOJIOIIOBHOI 30HH.

25| Texnonoriuna Tapsai Tpimman. TIK. Mexanizmu ~ |/1/c.546-567
MIIHICTh 3BapHUX |yTBOpeHHs. KpucramnizalliiiHi Ta /2/C.294-297
3'¢JHaHb roJiiroHizaniiui Tpitmuan. Brume  |¢.307-319

pi3HUX (akTopiB Ha TexHOoNoriuny |/3/c.316-323
MIIHICTb. MeTOn! OIMiHK! OIPHOCTI
YTBOPEHHIO TapsIMX TPIITHH.
3amnobiranHs rapsIux TPIITHH.
Tepwmiunnii muxit. TepMoKiHETHYHI
iarpamu. Brums BomHI0. C Typa
puarp o BOMHIO. MIDYRIYPA /1) ¢ 569-584
" 1 BmactuBocti 3TB mpu 3BaproBanHi
26 Xosozi TpilHHHI CTaJel 110 3arapTOBYIOTHCS Ta 2/ c. 319-326
[IPH 3BapIOBAHHI. . . .. /3/ ¢. 345-351,
yaByHiB. EkBiBasieHTHA KUTbKiCTh
. c. 367-376
BYIJICITIO 3aTI00IraHHs XOJIOIHUX
TPITIHH.
. Kpurepii oniHtoBaHHS 31aTHOCTI 10
3nataicts 10 P 3}631; IO]];IaHHﬂ 3,Z[aTHIi[CTI> hi(o) g
27| 3Baplosanii 3Ba IO]I?,)B.HHH B .ne eBUX CTayei /2/'c.327-333
‘IMeraniB cTanei Ta P FU1 BYTJICH " 1/3/¢c.470-503
) 3MaTHICTH JI0 3BaPIOBAHHS
CTOITIB .
HU3bKOJICTOBAHUX CTAaJICH.
: TpyaHOIII 3BaprOBaHHS CEPEAHBO
31aTHICTE OO PYyJHOII P . PelL
3BADIOBAHHS JIETOBAaHUX CTaJiel, 3BapIOBAHHS
28. 3’€IHAHb I IKUX BUKOHYeThCs | /2/ ¢. 330-338
CepenHbO

JIETOBAaHHUX CTaJICH

TEpPMOOOPOOKa 1 IS IKHX
TEpPMOOOPOOKa HE BUKOHYETHCS
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. 31aTHICTH JI0 3BapIOBAHHS CTaJICH
3maTHICTL 710 MapTEHCUTHOTO Ta PEepPUTHOTO
29, >PaproBauii Knachl: Miarpamu ctan )l:() OMHCTUX /2/'c. 339-345
' CepenHbo . Aarb Y Xp .| /3/¢.351-357
.| cramet . MbKKpHCTaTidHa KOPO3is.
JICTOBAHUX CTaJIeh 0 .
475" C xpuxkicTh
31aTHICTE 10 Tpynsomti 3BaproBanHs. [iarpama
30| 3BaproBaHHA Ilednepa. Mixkpucraniuia ta | /2/ c. 345-357
BHCOKO JICTOBaHMX| “HOXKOBa” kopo3is. Cturmatu3aris. | /3/ c. 346-357
cTayieit TepMo0oOpoOKa 3BapHUX 3’€JHAHb.
31aTHICTh 10 .. . . . .
Cipi Ta 6im yaByHH. ['padiTuzaris.
31, 3BaproBaHHs P ynu. [pa b 12/ c. 357-364
. [Ipobnemu Ta MeTOM 3BApIOBaHHS.
YaBYHIB
3aTHICTb 10
39 3BapIOBaHHS Mii 31aTHICT JI0 3BapIOBAHHS M, /2/ ¢. 364-375
Ta 1l CTOIIIB; JaTyHe#, OpoH3. /3/ c. 357-359
HIKEJIF0
3naTHICTH 10
3BapIOBaHHS . ..
i . |TpyaHoIIi 3BaprOBaHHS aJIIOMIHIIO Ta
QIIOMIHIO Ta Horo| "3, :
. fioro cromiB. YTBOpeHHs mop Ta | /2/ ¢. 375-412
33.|cromiB; THTAHY Ta .
. e IIJTAKOBUX BKJIIOYeHb. Tpyanomi | /3/ ¢. 359-361
HOro CTOITiB;
. 3BapIOBaHHS TUTaHY.
U PKOHIIO;
MOJTIOIeHy
OcobmuBoCTi MIiKpOCTpyKTypH IIBIiB A
C TYpH IIIBIiB BOIIIAPOBOMY 3BapIOBaHHI Ta
TPYKIYP » | ABOLIAPOBOMY 38ap ' /1/ c. 470-476
33 3BapeHUX OaraTomrapoBoMy 3BaprOBaHHI. A/ c. 361-367
Oaratomaposumu | Bimnmanrorounii Banuk. Po3paxyHku ’
NIBAMU JIOBXKHMHU IIIBY.
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2 IEPEJIIK POBIT

[Ipy BHBYEHHI AMCUHUILIIHU CTYJACHTH TOBHWHHI HAI0aTH MPaKTHUYHI

HABUYKH 3 TEOPii 3BapIOBaJILHUX MPOIIECIB.

HanbanHs mnpakTHYHMX HABUYOK BiAOYBA€ThCS MpH MPOBEICHHI
nabopaTopHux poOit (tabm. 2.1), mpakTHYHHX 3aHATh (Tabm. 2.2) i
PO3paxyHKOBO-TpadiuHUX pooiT.

Tabmuus 2.1 — [epenik 1abopaTOpHUX POOIT

K-ctp I'pagix
No HaiimenyBanHs poboTn romuH BUKOHAHHA,
THXKJICHD
1 JlocmikeHHS 3MiH CKJIaay MeTaja 1B TPH 4 1
ENIEKTPOIyTOBOMY 3BaplOBaHHI

2 JocmipkeHHs potiecy JIEryBaHHS MeTajla IiBa npu | -, 3

' ABTOMATHYHOMY 3BaproBaHHI 1mij] pirocom
3 JocmimKeHHs METaTyprifHAX MPOIIECiB PH 4 5

' 3BapIOBaHHI B aTMOC(epi 3aXMCHUX ra3iB
4 HocmimkeHns TOPOYTBOPEHHS! B MeTa IpH } 4 7

JYTOBOMY 3BaplOBaHHI HU3bKOBYIJIEIIEBUX CTasel

5 JlocinifKeHHs J1eroBaHOI0 HAIUIABJIEHOI'0 METary 4 9

' Kpi3b KepaMiqHUH (IIFOC

JociikeHHs BILTUBY PEXXUMY HaIlJIaBICHHS 1
6. OCHOBHOCTI K€paMiqHOr0 ()IFOCY Ha Tepexis 4 11
JIETYIOUNX €JIEMEHTIB
7 JocmimkeHHs [yroBOrO po3psiny MK METaJIeBUMHU 4 13
SNEKTPOIaMH
8 JocnimKeHHs nepeHocy CIEKTPOAHOrO METany mpu | 1
PYYHOMY yTOBOMY 3BaprOBaHHI IJIaBJICHHAM
9 I[ocnigmeHHﬂ TEPEHOCY ENEKTPOJHOTO METANy MpH | 4 3
HaNiBaBTOMAaTHYHOMY 3BapIOBaHHI IIABICHHIM
10 JlocmimKkeHHsT CXUIBHOCTI 3BAPHUX LIBIB 10 4 5
YTBOPEHHS XOJNIOJHHUX TPIIINH

11 JlocmikeHHS CTPYKTYpH 3BapHUX 3'€THAHB 4 7
12| JlocimkeHHsl BIIACHUX HaNpyKeHb NpH 3BapioBaHHi | 4 9
13 JocnigxenHs BOJIbT-aMIIEPHOT XapaKTEepPUCTUKU 4 11

OKCHIHHX KaTOI[iB eJ'IeKTpI/I"IHO'l' Ayru
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HocnigxeHHs: AyroBoro po3psiay MiX BYTiIbBHUMHU

14 4 13
eNEKTPOIaMH
15 JocmimKeHHs IKOCTi 3aXHCTY MPH aPrOHO-AYTOBOMY| 1
3BapIOBaHHI TUTAHY
16 JocnimKeHHs 3aIMIIKOBUX HAPYKEHb TIPU 4 3
3BapIOBaHHI Ta HATUIABJICHHI
17|  ®i3uko-MeTanypriuti Mporecu Npu TyroBoMy 4 5
3BapIOBaHHI
18| HocmimkeHHs Ta po3paxyHKH TEPMIYHOTO IIUKITY 4 7
HarpiBy Ta OCTHTaHHs MeTaja Mpy 3BaplOBaHHI
19| BuKOpHCTaHHS ENEKTPOLLIAKOBOTO MPOIECy JUIs 4 9
3BapIOBAHHS
20| JocmipkeHHs TIaBIIeHHs 3BapIOBaIbHOT TPOBOIOKH
Ta BUTPATHOTO €IEKTPOIY TPH €IEKTpOIUIakoBoMy | 4 11
3BapIOBaHHI
21| JlocmipKeHHs JyroBOTro po3psay y IyroTpoHi 4 13
Tabmurs 2.2 — [epenik NpakTUIHUX POOIT
I'padix
. K-ctp
Ne HaiimMenyBanHs poboTH roHH BHKOHAHHS,
TIOKICHD
1 JlocTiKeHH s JIeTyBaHHSI HAIUTABIIEHOTO METAITy 4 1
' yepe3 KepaMiaHui GIrroc
2. Po3paxyHOK OKPHUTTSI €JEKTPOJIIB 4 3
3.| Pospaxynok napamerpis EIIIH neraneit manmx 6 5
Tabmurs 2.2 — [epenik po3paxyHKOBO-TrpadiqHUX POOIT
K-cTtb I'pagix
No HaiimenyBanHs pobotu O BUKOHAHHS,
THKICHD
1 Po3paxyHOK HanmpsaMKy HROTiKaHHH XIMITHHAX 4 8
peaxiin
Orinka OKHCITIOBAIBHOI 3410HOCTI Ta30BOiI (aszu mpH
2.| 3BaprOBaHHI 3a JOMOMOT OO MPY>KHOCTI AUCOIiatii 4 10

OKCHIIIB
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3IIUTAHHA PYBI’KHUX KOHTPOJIIB

Ilepmmii py0i’kHUI KOHTPOIb

1.Buau Mib>kaTOMHHX 3B'SI3KIB.

2.Buay KpUCTaTiYHUX IPATOK.

3.IlepexpyueHHS KPUCTATIYHOI CTPYKTYPH.

4.1o Taxe 3BaproBaHHs?

5.Enepris akrusarii.

6.Knacuikariiini 03HaKu 3BaprOBaHHSL.

7.Bunu ioHizamii y ay3i.

8.Ilorenmian ioHi3aii.

9.Ilporiecu y KaTOHIH 00J1aCTi.

10.ITporiecu B aHOHIM 00J1aCTi.

11.IIponecu y cTOBII AyTH.

12.ABroenekrponna emicisi. Tepmoemicis.

13.ITagiHHS HATIPYTH Y JTy3i.

14.PiBusHES AfipTOHA.

15.BAX nyrn.

16.I"'a3u 114 TI1a3MOBO-TYTOBUX TIPOIIECIB Ta iX MpU3HAYCHHS y

17.Bunu nieperocy y aysi.

18.ITepmmii 3aK0OH TEPMOAUHAMIKH.

19.Buytpimas enepris. EnTampmis.

20.TemnoBuit eekT peakiii.

21.Cunm, firodi y ay3i Ha Kparumo.

22 lpyruii 3aK0H TePMOINHAMIKH.

23.EHTpoITis 3BOPOTHUX Ta HE3BOPOTHHX IPOIIECIB.

Kpim Toro, KoxeH CTYICHT MOBUHEH BUKOHATH Ta 3aXHCTHTH YOTHPH
nmabopaTopHi poOoTH.

JApyruii pyoi:KHUI KOHTPOJIb

1. XimiuHa piBHOBara.

2.XiMiyHa piBHOBara y TOMOT'€HHIH CHCTEMI.
2.IIpaBuio ¢a3 ['i60ca.

4.011iHKa CITOPITHEHOCTI €IIEMEHTIB 0 KUCHIO.
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5.IpyxHicTe auconiamii okcuIiB. 3aeXKHICTD i Bl TeMIepaTypH.

6. 3akoH pozunHHOCTI ['eHpi.

7.3akon posnoainy HepHcra.

8.IloBepxHeBa eHepris

9.B'si3KicTh pianH.

10."Koporki" Ta "nuni" mnaku. Ix BUKopucTaHHs.

11. Judysis. Buan audysii.

12.BrnuB Ha audy3ito geskux GpaxkTopis.

13.Kopo3ist 3BapHuX 3'eiHaHb. DakTOpH.

14.I'oMoreHHa Kopo3isi.

15.T'ereporenna Kopo3is.

16.Bunu 3BaproBaIbHUX BaHH.

17.I1oTroku y 3BapioBaJbHUX BaHHAX.

18.B3aemopist 3ai1iza ¢ KHCHEM.

19.B3aemopist 3ami3a 3i CKJIaJJHUMH Ta3aMH.

20.B3aemois 3 KHCHEM Mijii, aIFOMIiHII0, TUTaHY.

21.BIuMB KUCHIO Ha BIACTHUBOCTI CTaJIeH.

22.3axXuCT METaNIB BiJl KUCHIO.

23.IlormuHaHHS BOIHIO.

24.3acobu 3aX1CTy BiJ BOIHIO.

25.ITornMHaHHS a30Ty.

26.3aco0u 3aXUCTy BiT a30Ty.

27.YMOBH yTBOpEHHS TOP.

Kpim Toro, KoxeH CTyICHT IOBUHEH BUKOHATH Ta 3aXHCTHTH YOTHPH
nabopaTopHi POOOTH.

Tperiii py0izkHuii KOHTPOJIb

1.11l;1akoBi BKIIOYEHHS.

2.DyHKIIT IUTaKiB TPy 3BapIOBaHHI.

3.®i3u4Hi BIACTUBOCTI IILIAKIB.

4. Knacudikamis nurakoBux a3z

5.0CHOBHI KOMIIOHEHTH 1UTaKoBUX (ha3. KoediieHT 0OCHOBHOCTI.
6.JleryBanHs ipu 3BaproBaHHI

7.KoedirmieHT nepexony

8.PadinyBanns makamu
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9.Ilpu3HavueHHs KOMIIOHEHTIB MOKPUTTS ENEKTPOIiB

10.Knacudikamist eneKTpoJHIX TOKPUTh

11.130Tepma. TemnepatypHe moie.

12.Cxemu TiJ, 110 HArPiBAKOTHCSL.

13.MuTTeBi mKepena HarpiBaHHSL

14.I1epioan HarpiBaHHS Till.

15.Po3paxyHku y niepiosi BUPiBHIOBaHHS TEMIIEPaTyp

16.HarpiBaHHs Big Kpato Tijia.

17.HarpiBaHHs TiJ1 00epTaHHS

18.BnacHi HanpyxeHHs1. MexaHi3M yTBOpEHHSI.

19.Buu nepeMilieHsb.

20.YTBOpEeHHS HAaNpYXeHb MPH OJHOMPOXiAHOMY 3BapIOBaHHI JIMCTIB
Y CTHK.

21.BrumB 3BaproBajbHUX AedopMalliid Ta HarpyXeHb Ha SKICTh
3BapHHUX KOHCTPYKITii.

22.Teopist Ge3nepepBHOI KpHUCTAITI3aIlil.

23.Teopist BHOIPKOBOI KpHCTAITI3aIIiI.

24 Meroau peryiioBaHHS IIEPBUHHOI KPUCTAITI3AITil.

25.BTopuHHa KpUCTATi3aIlis IIBY Ta KOJOIIOBHOI 30HHU.

26.TexHOIOr4HA MIITHICTb.

27.MexaHi3M yTBOPEHHS Taps9uXx TPIITHAH Ta iX BUIH.

28.BrummB pizHUX (PaKTOPiB HA TEXHOJIOTIUYHY MIITHICTb.

29.Meroau OIIHKY OMIPHOCTI YTBOPEHHIO TapsiauX TPIlHH.

30.3amo0iranHst yTBOPEHHS TapsIuX TPIIHH.

KpiM TOro, KOXK€H CTYAEHT IOBHHEH 3pOOMTH Ta 3aXHCTUTH TPH
nabopaTopHi

YerBepTHii pyoiKHUI KOHTPOIb

1.Xomomui Tpirmman. [Iprunan yTBOpEHHS.

2.bynosa 3TB cranei, mo 3arapToByrOThCS.

3.Meroau nonepeKeHHs] YTBOPEHHS! XOIOAHUX TPIIUH.
4.TexHONOri4Ha 30aTHICTH O 3BAPIOBAHHSI.

5.IIpo0nemu 3BaproBaHHs BYIJIELEBUX CTaJICH.
6.1Ipobemu 3BaproBaHHS HU3BKOJIETOBAaHUX CTAJICH.
7.IIpoGnemu 3BaproBaHHS CEPEAHBOIETOBAHUX CTAJIEH.
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8.3maTHICTh 10 3BapIOBaHHs CTaleH, 0 MiIAraloTh TepMooOpooLi i
3'eAHaHHS CcTalled, IO He MiUIAraloTh TEPMOOOPOOIIi.

9.ITpobaemu 3BaproBaHHs CTajleil MAPTEHCUTHOTO Kiacy.

10 [Tpobaemu 3BaprOBaHHS CTaJICH (PEPUTHOTO KIIacy.

11 MixkpucTaiuHa Kopo3isl.

12.ITpobaemu 3BaprOBaHHS CTaJICH ayCTEHITHOrO KIIaCy.

13."HosxoBa" KOpo3isi.

14.Curmarizarist

15.YaByHu. 30aTHICTD 10 3BapIOBaHHS.

16.ITpobnemu 37aTHOCTI 10 3BapIOBaHHA Miji Ta ii crijiaBiB.

17.I1pobaemMu 31aTHOCTI JI0 3BaPIOBAHHS HIKEJIIO Ta HOr'o CILIaBiB.

18.ITpobemMu 31aTHOCTI 10 3BaPIOBAHHS AJIFOMIHIIO Ta HOTO CILIABIB.

19.31aTHOCTI 10 3BapIOBaHHS TUTAHY Ta HOTO CIUIABIB.

20.BrumB TepMi4HOrO0 IHMKIYy TpH JBO- Ta 0araTomapoBOMy
3BapIOBaHHI.

Kpim TOro, KOoXeH CTyJIeHT IMOBHHEH 3POOHTH Ta 3aXHCTHTH IIICTh
JabopaTtopHuX pooit 1 apyre PI'3.

4 METOAUWYHE 3ABE3IIEYEHHSA

1. MeromuyHi BKa3iBKM A0 JabopatopHoi pobotm Ne 1 3
mucturuTiag «Teopist 3BaproBalbHUX IPOIECIBY» IS CTYACHTIB HANPMY
migroroBku 6.050504 «3BaproBanHsy A1 Beix (hopm HaBwaHHS /YEiI.: O.€.
Kamycrsn — 3anmopixoksa: 3HTY, 2016. - 10 ¢

2. Meroanuni BKa3iBKM 10 JabopatopHoi pobotu Ne 2 3
mucturuTiag «Teopist 3BaproBabHUX IIPOIECIB» ISl CTYISHTIB HANpPAMY
migrotoBku 6.050504 «3BaproBanHs a1 BCix (opm HaBuanHs /Yii.: O.€.
Kamycrsn — 3anopixoks: 3HTY, 2016. - 10 ¢

3. MerognuHi BKa3iBkM 10 JnabopatopHoi pobotm Ne 3 3
muctmiutig «Teopist 3BaplOBANBHHUX TPOILECIB» JUIS CTYAEHTIB HAmpsMy
niaroroBku 6.050504 «3Bapropanssy Ui Beix ¢opm HaBuanHS /Yii.: O.€.
Kamyctsia — 3anopixoksa: 3HTY, 2016. - 10 ¢

4. MeroguuHi BKa3iBKM 10 JsabopatopHoi pobotm Ne 4 3
muctuiutiHg «Teopist 3BaprOBANBHHUX TPOILECIB» JUIS CTYAEHTIB HAmpsMy
niaroroBku 6.050504 «3BaproBanssy Ui Beix ¢opm HaBuanHS /Yii.: O.€.
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Kamyctsn — 3anopixoks: 3HTY, 2016. - 10 ¢

5. MeroauuHi BKa3iBku JIO0 JabopartopHoi pobotu Ne 5 3
auctmiutig «Teopist 3BaprOBaIbHUX TPOILIECIB» JUIS CTYACHTIB HAmpsMy
nigroroBku 6.050504 «3paproBanss» uist BCix Gopm HapuauHs /Yii.: FO.M.
Txauenko — 3anopixoks: 3HTVY, 2012. - 14 ¢

6. MeroguuHi BKa3iBkM JI0 JabopartopHoi pobotu Ne 6 3
nucuuiutinn «Teopist 3BaproBalIbHUX MPOLIECIB» AJS CTYACHTIB HampsiMy
miaroroBku 6.050504 «3paproBanss» Juist BCix Gopm HapuauHs /Yii.: FO.M.
Tkavenko — 3amopixoxs: 3HTY, 2012. - 10 ¢

7. MeroauuHi BKa3iBkM J10 JlabopatopHoi pobotu Ne 7 3
nucnuiutian «Teopist 3BaproBaJIbHUX TPOLIECIBY IS CTYACHTIB HampsiMy
migroroBku 6.050504 «3BaproBanHsy 1 BCix (hopm HaBuanHs /Yii.: O.€.
Kanycrsia — Sanopixoks: SHTY, 2016. - 10 ¢

8. Meroanuni BKa3iBkM 10 JaboparopHoi pobotu Ne 8 3
mucrututian «Teopist 3BaproBaJIbHUX TPOLIECIBY JJISl CTYACHTIB HAmpsiMy
migroroBku 6.050504 «3paproBanHs a1 BCix (opm HaBuanHs /Yii.: O.€.
Kanycrsia — Sanopixoks: SHTY, 2016. — 10 c.

9. MeroauuHi BKa3iBKM 10 JabopatopHoi pobotu Ne 9 3
muciutnIia «Teopist 3BaproBalbHUX TPOIIECIB» IS CTYJEHTIB HAIpsIMy
miaroroBku 6.050504 «3BaproBanHs a1 BCix (opm HaBuanHs /Yii.: O.€.
Kanycrsu — 3anopixoksa: 3HTY, 2016. — 6 c.

10.Meronuyni BKa3iBku 710 JabopaTopHoi podotu Ne 10 3
mucturuTiag «Teopist 3BaploBabHUX IPOIECIBY» UIA CTYACHTIB HAMPSIMY
migroroBku 6.050504 «3BaproBaHs M1 BCix GopM HaBuaHHS /YKi.: FO.M.
Txauenko — 3amopixoxs: 3HTVY, 2012. - 10 ¢

11.Meromuuni BKa3iBkd m0 JabopartopHoi pobotm Ne 11 3
mucturuTiag «Teopist 3BaproBalbHUX IPOIECIBY» IS CTYACHTIB HANPIMY
migroroBku 6.050504 «3BaproBanHs» a1 BCix (opm HaBuanHs /Yii.: O.€.
Kamycrsn — 3anopixoks: 3HTY, 2016. - 14 ¢

12.Meronnyni BKa3iBKH A0 JsabopatopHoi pobotm Ne 12 3
mucturuTiag «Teopist 3BaproBalbHUX IIPOIECIBY» IS CTYICHTIB HANPSMY
migroroBku 6.050504 «3BaproBanms» st Beix (opm HaBuanHsA /YkiI.: O.€.
Kamyctsia — 3anopixoksa: 3HTY, 2016. — 10 c.

13.Meroanyni BKa3iBKM 10 JsabopaTtopHoi pobGorm Ne 13 3
eIt «Teopist 3BaprOBABHHUX TPOIECIB» JUIS CTYAEHTIB HAmpsMy
niaroroBku 6.050504 «3BaproBanssyy Ui Beix ¢opm HaBuaHHS /Yii.: O.€.
Kanyctsia — 3anopixoks: 3HTY, 2016. - 10 ¢

14 Meroanyni BKa3iBKM 110 JabopaTtopHoi pobGoru Ne 14 3
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mucuuiuting «Teopist 3BaproBalIbHUX MPOLIECIB» AJS CTYACHTIB HampsiMy
migroroBku 6.050504 «3BaproBanHs a1 BCix (opm HaBuanHs /Yii.: O.€.
Kanyctsn — 3anopixoks: 3HTY, 2016. -6 ¢

15.Meronuyni BKasiBku J0 JjabopatopHoi podotu Ne 15 3
mucuuiutinn «Teopist 3BaproBalIbHUX MPOLIECIB» A CTYACHTIB HampsiMy
nigroroBku 6.050504 «3BaproBanHs a1 BCix (opm HaBuanHs /Yii.: O.€.
Kanycrsa — 3anopixoks: 3HTY, 2016. - 10 ¢

16.Meronuyni BKka3iBku 0 JiabopatopHoi pobotm Ne 16 3
muctuiutian «Teopist 3BaproBaJIbHUX TPOLIECIBY IS CTYACHTIB HampsiMy
migroroBku 6.050504 «3paproBanHsy 1 BCix (hopm HaBuanHs /Yii.: O.€.
Kamnycrsa — 3anopixoks: SHTY, 2016. — 10 c.

17.Meronnyni BKa3iBku 0 JiabopatopHoi pobotm Ne 17 3
mucnuiutian «Teopist 3BaproBaIbHUX TPOIECIBY» Ul CTYJIEHTIB HANpPIMY
migroroBku 6.050504 «3saproBanHs a1 BCix (opm HaBuanHs /Yii.: O.€.
Kanycrsia — Sanopixoks: 3HTY, 2016. - 6 ¢

18.Meronnyni BKasiBku 0 JiabopatopHoi pobotm Ne 18 3
mucnututian «Teopist 3BaproBaJIbHUX TPOLECIBY JJISl CTYACHTIB HAmpsiMy
migroroBku 6.050504 «3BaproBanHs a1 BCix (opm HaBuanHs /Yii.: O.€.
Kanycrsn — 3anopixoks: 3HTY, 2016. — 10 c.

19.Meronnyni BKa3iBKHA 10 MPaKTHYHOI MeETOAMYHI BKa3iBKH J10
naboparopHoi poboru Ne 19 3 aucuummiiau «Teopis 3BaprOBaIbHHX
MIPOIIECiBY TSI CTYACHTIB Hampsamy miarotoBku 6.050504 «3aproBaHHsDy s
Bcix (opm HaBuanHs /Yki.: O.€. Kanycrsn — 3amopixoxs: 3HTY, 2016. -
10c

20.Meroauuni BKkaziBkd 10 JjabopatopHoi podotu Ne 20 3
mucturuTiag «Teopist 3BaproBalbHUX IPOIECIBY» IS CTYACHTIB HANPMY
migroroBku 6.050504 «3BaproBanHsy A1 Beix (hopm HaBwaHHS /YiiI.: O.€.
Kamycrsn — 3anopixoks: 3HTY, 2016. - 10 ¢

21.MeroanyHi BKa3iBKH 10 po3paxyHKOBO-rpadigHoro 3aBmaHHs No
1 3 mucummnian «Teopis 3BaprOBalbHUX TIPOIECIB» [UIS CTYIEHTIB
Hanpsimy migroroBku 6.050504 «3BaproBaHEsD» AN BCiX (OpM HaBYaHHS
/Yxi.: O.€. Kamycrsan — 3anopixoks: 3HTY, 2016. -6 ¢

22 .MetoauuHi BKa3iBKH 1O pO3paxyHKOBO-rpadidHOro 3aBaaHHs No
2 3 muctmmuiiHd  «Teopis 3BaproBaJIbHUX TIPOIECiB» ISl CTY/ACHTIB
HanpsaMy miarorosku 6.050504 «3BaproBaHHs» s BCiX (QOpM HaBUYaHHS
/Yxan.: O.€. Kanyctsn — 3anopixoks: 3HTY, 2016. -6 ¢

23.MeroanuHi BKa3iBKH 10 MpakTudHOi poooTu Ne 1 3 nucrurutiHg
«Teopist 3BaprOBaJIbHUX MPOLECIBY» Ul CTYACHTIB HAmpsMy ITiArOTOBKU
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6.050504 «3paproBanss» s Beix Gopm HaBuaHHs /Yki.: O.€. Kamycrsan —
Sanopixxs: 3HTY, 2016. - 14 ¢

24 MeroauuHi BKa3iBKU J0 MPakKTUYHOI poOOTH Ne 3 3 ITHUCIUILTIHA
«Teopis 3BaprOBaJIbHUX IPOIECiB» AJsl CTYJCHTIB HANpPsIMY MiATOTOBKU
6.050504 «3paproanus» s Beix Gopm HaBuaHHs /Yki.: O.€. Kamycrsan —
Sanopixxs: 3HTVY, 2016. - 18 ¢

25.Koncnekr nekmid 3 aucumiunind - «Teopis  3BaproBaJIbHUX
MPOIIECIBY I CTYICHTIB HampsaMy miarotoBku 6.050504 «3BaproBaHHSD 1S
Bcix ¢opm HaBuanHs /Ykin.: O.€. Kamycrsn — 3anopixokst: 3HTY, 2016. -
42 c

26.MeroauuHi BKa3iBKHU JI0 MPAKTUYHOI poOoTH No 2 3 JTHUCIUILTIHA
«Teopis 3BaprOBaJIbHUX MPOIECIB» A CTYJEHTIB HampsiMy MiArOTOBKU
6.050504 «3BaproBanns» a1 Beix Gopm HaBuanHs /Yki.: O.€. Kamycrsan —
Sanopixxsa: SHTY, 2016. —c.

27.MeroauuHi BKa3iBKH JI0 KYpcoOBOro mpoekty Ne 1 3 nucruruiig
«Teopis 3BaprOBAJILHUX IPOIECIB» JJIsI CTYJEHTIB HAINPIMY MiJATOTOBKH
6.050504 «3BaproBanns a1 Beix Gopm HaBuanHs /Y. O.€. Kanycrsan —
Samopixoxs: 3HTY, 2016. —c.

28.MeroanuHi BKa3iBKH 10 KypCOBOI'0 IMPoekTy Ne 2 3 THUCHUILTIHA
«Teopis 3BaprOBaJLHUX IPOIECIB» MJIS CTYAEHTIB HAMNPSMY IiATOTOBKH
6.050504 «3BpaproBannsy a1 Beix Gopm HaBuanHs /Yki.: O.€. Kanycrsan —
Samopixoxs: 3HTY, 2016. —c.
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13. Emuctpatos I1.C. Meramuryprudeckiue OCHOBEI CBapKH UyTyHa. -
M.: Mamrus, 1957. - 54 c.

14. TlorampeBckuii A.I'. CBapka B 3alIUTHBIX Tra3ax ILIABSIIIAMCS
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15. Hlopmopos M. MeraiioBeieHHe CBapKH CIIABOB THTaHA. - M.:
Hayxka, 1965. - 330c.

16. Menosap B.J1. CBapka >kapoIpOYHBIX ayCTEHHUTHBIX CTanei
cr1aBoB - M.: MammHOcTpoeHue, 1966 - 429 c.

17. 3em3un B.H. CBapHble coequHeHUS Pa3HOPOMHBIX CTajeH. - M.:
Mammaoctpoenne, 1966. - 230 c.

18. IIpoxopor H.H. ®u3ndeckne mporiecchl B MeTaliax Mpy CBapKe.
- M.: Meramryprus, 1975. - 596 c.

19. Kaxosckuii H.W. CBapka BbICOKOJErHpOBaHHbIX cTaned — K.:
Texwnika, 1975. - 376¢.

20. Cpapka B MammHocTpoeHun: CHpaBodHHK B 4-X TOMax /
Penxon.: I'.A. Hukomaes (mpen.) u ap.-M.: MammHocTpoenue, 1978 - 1.1 /
ITox pen. H.A. Onbmanckoro. 1978. - 504 c.

21. CreknoB O.M. CTOHKOCTH MaTepHaloB M KOHCTPYKIUH K
KOppO3uHu noj HanpsbkeHueM. M.: Mammnoctpoenue, 1990. - 353 c.

22. I'ypesnu C.M. CripaBOYHHK 11O CBapKe LBETHBIX METAILIOB. - K.:
HayxoBa mymka. - 1981.- 608 c.

23. BunokypoB B.A. OTnyck cBapHBIX KOHCTPYKIMH ISl CHU)KEHUS
HanpspkeHuil. - M.: Mammnoctpoenue, 1973. -215 c.
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24. KpaTkuii cripaBouHUK pusnko-xumudeckux Benuuud / [log pen.
A.A. Pasnens - JI.: Xumus, 1983. - 231 c.

25.Mazenp A.I'. TexHOIOrMYECKHE CBOMCTBA JICKTPUYECKON TyTH. —
M.: Mammmnoctpoenue, 1969. — 178 c.

26.Cupnopen; B. H., Ilenreros . B. [lerepMUHHpPOBAaHHBIN XaoC B
HEIMHEHHBIX MEMAX ¢ d3JeKkTpudeckor ayroi. Kue: MexmyHapomnas
acconmarnms «Csapkay, 2013. — 272 c.

27.JJakomckuit B. U., Jlakomckuii B. B. A30T B HUIKHX CTalAX U
uutakax. [lox pen. akagemuka b. E. Ilatona. — K.: Hayk, nymka, 2012. —
142 c.

28.Cpapka 1 HarjIaBKa Me/IM M CIUIaBOB Ha ee ocHOBe. COCTaBUTENH:
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