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PABOYASA ITPOIPAMMA ITUCHHUTIITIMHBI

COCTaBJIEHA B COOTBETCTBUU ¢ DenepaibHBIM IOCY1aPCTBEHHBIM
o0pazoBareIbHbIM CTAHJAPTOM BBICILIETO OOPa30BaHUS [0 YKPYITHEHHON

rpymmne
210000 «ITPUKJIAJTHAA TEOJIOT VA, TOPHOE JIEJIO,

HE®TEI'A3OBOE JAEJIO U TEOAE3W Ay

Hanpasnenue noaroToBkH /CieliMaibHOCTD (MPOQUIL/CrieuaTA3aIs )

CnenmansHocts 21.05.04 T'opHoe neno cnemmanusanust 21.05.04.00.10

OnexTpuduKalys U aBTOMaTu3alys TOPHOro MPOU3BOJICTBA

[Tporpammy KaHJ.TexH.HayK, Jlonent, Jlebenera Onpra CepreeBHa

COCTaBUJIN



1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

[lenpto W3ydeHHs] AUCIUIUTHHBI SBISICTCS: (DOPMUPOBAHUE Yy CTYISHTOB
3HaHUH O 3aKOHAX W 3aKOHOMEPHOCTSIX TEIUIOTEXHHWKH IS HMCIOJb30BaHUS
OpH WX U3YYCHUH TMOCJICAYIOIMX JWCIHMILIAH W B MPAKTHYECKOU
NEATETPHOCTH  TPW  TPOSKTHPOBAaHWM W PYKOBOJACTBE  TOPHBIMHU
paboTamMu,BKIIIOYas HMHXKEHEPHOE OOEeCIeuYeHrue MACsITebHOCTH 4YEJIOBEKa B
Heqpax 3eMJIM TPU AKCIUTyaTallMOHHOW pa3Benke, A00bIYe W TepepadoTKe
TBEPABIX  TOJE3HBIX  HCKOIMACMBIX, CTPOUTEIICTBE HM  OKCIUTyaTalluu
MO/I3EMHBIX 00BEKTOB Pa3TMYHOTO HA3HAYCHUSI.

1.2 3agauu u3yuyeHus JUCIUTLIUHBI

B coorBerctBum ¢ TpeboBanmamMu DPIOC BO 3amaueit um3ydeHus
TUcHUIUIMHEL  «TernoTexHuka» — sBiIseTcd  NpUOOpeTeHHe  CTyJAeHTaMu
cneupanbHocTH  21.05.04 «lopHoe nemo» cnemmanuzanumu  21.05.04.00.10
«OnekTpuuKaus W aBTOMaru3alys TOPHOTO MPOU3BOJCTB» 3HAHUIA,
YMEHHH W HaBBIKOB, CIOCOOCTBYIOIIUX (POPMHUPOBAHHUIO OOIIEKYIbTYPHBIX,
oOmenpopecCUOHATBHBIX,  NMPOPECCUOHATBHBIX U NPO(PECCHOHATBHO-
CHCIMATU3UPOBAHHBIX ~ KOMIIETEHIIMA B COOTBETCTBMM  C  BHUAOM
poeCCHOHATBHOM ACATETLHOCTH.

1.3 TlepeyeHb IIAHUPYEMBIX PE3YyJbTaTOB OOYYCHHUS IO JUCITUTIINHE
(MOITyNI0), COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yjbTaraMd OCBOCHUS
o0Opa3oBarenbHON MPOrpaMMBbl

OK-1:cnoco0HOCTHIO K A0CTPAKTHOMY MbINLJIEHHI0, AHAJIN3Y, CHHTE3Y

Yposens 1 ? OCHOBBI TEPMOJUHAMUKH, METOABl TEPMOJIUHAMHYECKOTO U
TEIUIOTEXHUYECKOTO aHaH3a (PU3UKO-TEXHUUYECKUX MPOIIECCOB;
? OCHOBHI TEILJIOOOMEHA, BU/BI TEIIOOOMEHA U UX

TEIUIOTEXHUUYECKUE XapaKTEPUCTUKH, OCOOEHHOCTH TEIIOOOMEHA B
TOPHBIX IIOPOAAX

Yposens 1 ? OLICHMBATh IApaMeTPbl COCTOSHUS TEPMOJMHAMUUYECKUX CHUCTEM
1 3QHEKTUBHOCTh TEPMOJUHAMUYECKUX MTPOLIECCOB;
? AHAIM3UPOBATh TEPMOJUHAMUYECKUE MTPOLIECCHI
TEIIOTEXHUYECKUX YCTPOMNCTB;
? BBINOJIHATH PacyeThl PasInYHbIX CIIOCOOOB TEIIOOOMEHA U
OIICHUBATh d(PPEKTUBHOCTH TETLIOOOMEHHBIX MPOIECCOB;
? paccUuTHIBaTh TEMIIEPATYpPHBIE PEXUMBI IIPU IKCILTyaTaluu

MMOPOAHBIX TCHJ’IOO6M€HHI/IKOB;

VYposens 1 ? TEPMUHOJIOTHEH B 00JaCTU TETUIOTEXHUKU;

IIK-16:roTOBHOCTBLIO BHINOJIHSITD IKCIICPUMCEHTAJIBHBIC 1 naﬁopaTopHue
HCCICTIOBAHUA, HHTCPIIPETHPOBATD MMOJYYCHHBIC PE3yJbTaTbl, COCTABJIATD U
3alIIIATD OTYECThI




Yposens 1 ? KOMIUIEKC TE€XHOJOTUYECKHX MapaMeTpoB, HEOOXOIUMBIX MPHU
pacuerax 3¢ (PEeKTHBHOTO TPOU3BOJICTBA PAOOT IO TIEpepaboTKe U
00oTaleHNI0 MUHEPATLHOTO CHIPhS, a TAK)Ke BEIOOPE OCHOBHOTO U
BCIIOMOTATeIbHOTO 000PYI0BaHMUS

VYpogens | ? BBITOJIHATH PAacyeThl Pa3IMYHBIX CIIOCOOOB TEIUIOOOMEHA U
OLICHUBATh 3()(EKTUBHOCTH TEITIOOOMEHHBIX IPOIECCOB;

? PacCUMTHIBATh TEMIICPATYPHBIC PEKUMBI MTPU IKCILTyaTalluN
HOPOJIHBIX TEIJIO0OMEHHUKOB,;

? TUIAHUPOBATh U BBIMOJHITH JKCICPUMEHTAILHBIE U
71a00paTopHbIe KCCIIEI0BaHUs, 00padaThIBaTh NOTYyYCHHBIC PE3yJIbTaThI C
NPUMECHEHHEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUI

Yposens 1 ? METOJAMH OLICHKU TEPMOJMHAMUYECKUX IPOLIECCOB T'OPHOIO
IIPOU3BOACTBA

1.4 Mecro aucuuiivHbl (MOIYJIA) B CTPYKType 0Opa3zoBareibHON
POrPaMMBbI

Hucnmmmaa  "TemrnorexHuka"  OTHOCHTCA K 0a30BOM  4acTH
MporpaMMbl  CIICIMAIUTETa coracHo ydeOHoMmy tutany 2105040010 3II-
15.plixml 1pum TOATOTOBKE CHEIUAIMCTAa [0 TPOTPaMME  BBICIIIETO
oOpazoBanus 21.05.04 "I'opHoe aeno".

Jist  ycBOeHUST  TCIUIOTEXHUKH  HEOOXOAMMO  3HaHWE  (pu3WKH,
TEPMOJIMHAMUKHU, MATEMAaTHKH.

TeriorexHuka SBISIETCS OCHOBHOW JUIsl JUCIHUIUIMH, B KOTOPBIX
M3YYaroTCs SIBJIEHUS W MPOLIECCHI CBS3AHHBIE C TEIJIOBOM YHEPTUECH.

1.5 OcoOEHHOCTH peaTU3alluy JTUCIIATUIAHBI
S3pIK peanu3zaunu IUCUMUIUIAHBI Pycckuil.

Jucuumiuna (MoayJib) peanusyetcs 6e3 npumeHenus 30 u JIOT.




2. O0beM TUCHUILIMHBI (MOTYJIS1)

Cemectp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 5
(akam.gac)

Oomast Tpy10eMKOCTh

AMCHHUIUTHHBI 3.(108) 3 (108)

KonTakTHas pa6ora ¢

0,25(9) | 0,25(9)
npenoaaBaTejieM:

3aHATHS JIEKLUOHHOTO THIIA 0,14 (5) | 0,14 (5)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MIPAKTHYECKUE 3aHATHS 0,11 (4) 0,11 (4)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHast padora

ofyaomExexn: 2,64 (95) | 2,64 (95)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her

KypcoBas pabota (KP) Her Her

IMpomexyrounas arrecranust | 0,11 (4) 0,11 4)
(3auér)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)
3aHaTus
CEeMHMHApPCKOTO THIIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
nexiuonH | [Ipaktuue | paboOTHI TenbHast | DopMupyembie
Ne /i (paznesnsl)
Oro TUMa CKHe u/unu paboTa, | KOMIIETEHIIUU
JUCIUTIAHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o) 2 A ’~ L 1
1 BBonnas 1 0 0 35
2 TepmonnHamuka 1 2 0 22
3 Termnmomacconepen 15 ) 0 2
oc
4 Termnmosnepreruye 1.5 0 0 16
CKHE yCTaHOBKHU
Bcero 5 4 0 95

3.2 3aHATus NTEKIIUOHHOTO TUIIA

O0BeM B akaj.yacax
No | Nepasnena 5 B TOM YHCIIC, B
/i mucuunvH | HaumMmeHoBanue 3aHATHI B MHHOBAIIMOHHOM B TOM ‘H/ICHG,UB
BI Cero bopme AIEKTPOHHOMN
dbopme

1 1 YcranoBouHas 0 0
OCHOBHBIE 3aKOHBI

2 2 0,5 0 0
TePMOANHAMUKHU
TennoBbie cBOMCTBA
TBEPJbIX TEI U UX

3 2 H3MEHEHHE OT 0,5 0 0
TeMIIepaTyphl s
TOPHBIX MTOPOJ
IloTokm xuagxkux u

4 3 ra30BBIX 0,5 0 0
TEIJIOHOCUTENEH
Term1oo0MeH 1 nepeHoc

5 3 p 0,5 0 0
TeIIa B TBEP/IbIX TeIax
TemmooOMeHHbIE

6 3 0,5 0 0
armaparsl




TennoBbie
7 4 1,5 0 0
INEKTPUICCKUE CTAHITHH
Dan I~ N N
3.3 3aHaTHs CEMHMHAPCKOTO THIIA
No O0BeM B akaj.gyacax
B B TOM YHCJIC, B B TOM YHCIIE,
Ne | pasmena . .
HanmeHoBaHME 3aHATHIA WHHOBAIMOHHOM B
/T | AMCITUILT Bcero .
dbopme ANEKTPOHHON
WHBI
dbopme
IIepBblii 3aKOH
1 2 P 1 0 0
TEPMOJAUHAMUKH
Pacuet TenmoeMkocTu o
2 2 JKCIIEPUMEHTAIbHBIM 1 0 0
JAHHBIM
Onpenenenue
K03 (HULIUEHTOB
3 3 bum 5 2 0 0
TEIUIOOT/Ia491 KOHBEKIIHEH U
U3ITy4YeHUEM
Daoanx A Ay Ay
3.4 JIabopaTopHBIE 3aHSATHUS
OObeM B akaj.uacax
No
Ne | paszena } B TOM HCIIC, B | g oM uncIe,
HaumeHoBaHUe 3aHATHIA WHHOBAIIMOHHOM B
/11 | TUCLIAILI Beero 5
VHBI bopme >JIEKTPOHHON
dbopme
Daonn
4 Ilepeyennb Y4eOHO-MeTOANYeCKOr0 odecneuyeHust hi ) 6

CaMOCTOSAITEILHOM PadoThl 00y4AOIIMXCH 110 JTUCHHUILTHHE (MOIYJIIO)

ABTODBI, 3arnaBue N3narenscTBo,
COCTaBUTEIIN TOJI

JI1.1 | Cropoxes 0. . | Texuuueckas TepMOAMHAMUKA: Kpacnosipck:
MeTtoauueckue ykazaHus U IpUMep Kpacnosipckuii
BBITIOJIHEHUSI KOHTPOJIHHOU PabOThI JIst WHCTUTYT
CTyneHTOB criennanbHocTH 08.06 - BETHBIX
"TexXHOJOIYs U TEXHUKA Pa3BEAKU METALJIOB UM.
MECTOPOXKIACHUN MOJE3HBIX UCKOMAEMBbIX" M.U. Kannauaa
17.01 - "T'opublie mamunbl 1 o6opynosanue" | (KHULIM), 1992

S5 ®oHa OUWEHOYHBIX CPEACTB VISl NMPOBeJeHHUS] NMPOMEKYTOYHOM
aTTeCTalluMn

OI_ICHO‘IHI)IC CpCACTBA HAXOAATCA B IPUITOKCHHH K pa60‘II/IM
mporpaMmam JUCHUILIINH.




6 IlepeyeHb OCHOBHOW M JONOJHHUTEJbHON Y4eOHOH JMTEpPaTypHl,
HE00X0AMMOi VIS OCBOCHHS AUCHUILIMHBI (MOXYJIA)

6.1. OcHOBHAas JUTEpATypa

ABTODBI, 3armaBue WznarenscTBO,
COCTaBUTEIN roj
JI1.1 |Jlykxanun B. H. TermnoTexHuka: y4eOHUK JIJIs1 BYy30B M.: Beicui. k.,
2008
JI1.2 | Kynunos B. A., TexHuueckas TepMOIMHAMUKA: yueO. M.: Belcwl. 1IK.,
Kaptamos 3. M. nocoOue JyTsl BBICII. TeXH. y4eO. 3aBeqenuii | 2007
JI1.3 | ®enuna B. B., TexHudeckass TepMOAMHAMHKA: YIEOHOE Crapsrit Ockout:
Tumodeera A. C., |mocodue a1 By30B 110 HalpaBIeHUIM THT, 2015
Huxkutuenko T. B. |noarotoBku "TemiosHepreTuka u
TEMJIOTEXHUKA"
JI1.4 | Enudanos B. C. TepmonnHamuka MockBa: AnpTaup
MTI'ABT, 2014
6.2. JlonoysiHUTENbHAS TUTEpaATypa
ABTODBI, 3arnaBue N3narenscTBo,
COCTABUTEIHU roj
JI2.1 | IIpu6siTKOB Y. Teopernueckrie OCHOBBI TEIUNIOTEXHUKH: Mocksa:
A., JleBunkuii . | yueOHHK Axanemus, 2004
A., IIpu6OsITKOB
n. A.
JI2.2 |Hamoxun B.B. TexHuueckas TepMOJAMHAMUKA U Mocksa: A3-book,
Teruionepenada; yuaed. mocobue aJis By30B 2008
JI2.3 |Tonuapos C. A. TepmoanHamuka: yaeOHUK Mocksa: MITV,
2002
6.3. MeTonuueckue pa3paboTKu
ABTOpBI, 3armaBue WznmarenscTBO,
COCTaBUTEIU roj
JI3.1 | Cropoxes 0. 1. | Texuuueckas TepMOJUHAMUKA: KpacHosipck:
Meroauueckue yKazaHusi U IpUMep Kpacnospckuit
BBITNIOJTHEHHSI KOHTPOJIBHOU PabOTHI JIs UHCTUTYT
cTyaeHToB crenuanbHocTH 08.06 - LBETHBIX

"TexXHOJ0THS Y TEXHUKA Pa3BEIKH
MECTOPOXKIACHUM MOJIE3HBIX UCKOMACMBbIX"
17.01 - "TopHble MamuHbI 1 000pya0BaHKE"

METAIOB M.
M.N. Kaniuanna
(KHNIIM), 1992




8 Meroanueckue YykKa3aHusi AJdsi OOy4YAIOIIUXCH MO OCBOEHUIO
AUCHMILIMHBI (MOYJIs1)

Jauupiii BuA pabOThl MPEayCMarpuBacT CaMOCTOSITEIbHOE H3yuYeHUE
TEOPETUYECKOTO0 MaTepHuaia, IMOATOTOBKY K 3alUTE MPAKTUYECKUX DPAOOT H
BBINIOJIHEHUE KOHTPOJIbHOW pabOThl, MPEIyCMOTPEHHON y4E€OHBIM IUIAHOM, a
TaKXe MOATOTOBKY K MPOMEXKYTOYHOMY U HMTOTOBOMY KOHTPOJIO 3HAHUH,
OTBEeNCHHOU 35 U 4 akaj. yaca COOTBETCTBEHHO.

Y4eOHBIM TJIAaHOM Ha CaMOCTOSTENIBbHYI0 PadOTy MpeaycMOTpeHo 57
aKaJ. 4Jaca, u3 HUX 45 — Ha U3y4YEHUE TEOPETHYECKOro marepuana u 12 - Ha
MOJATOTOBKY K 3alllMTE MPaKTHUYECKUX paboT Mo pazjesiam.

CamocrosTenbHas pabota CTYJIEHTOB o JUCLUIUINHE
«TennmoTrexHuka» OpraHuU3yeTcs B COOTBETCTBUM C HCIOJIb3YEMBIMU B
y4eOHOM mpoiiecce hopMamu yUeOHBIX 3aHSTUM.

Jnst  camocTOATENbHON  MPOpPabOTKH  TEOPETUYECKOrO  Marepuaia
PEKOMEHIyeTCsl HCIOJb30Barh Y4YeOHbIE MOCOOMS, MpHUBEACHHbIE B 1.4
paboueil mporpaMMmbl JUCHULIUIMHBI, 1O pa3zliejaM, COOTBETCTBYIOIIHUM
MPOMAEHHOMY JIEKHIHOHHOMY MaTepuany.

9 Ilepeyenb MHGPOPMALMOHHBIX TEXHOJOTHMH, HMCIOJb3yeMbIX NPH
OCYIIeCTBJICHMH 00pPa30BaTeJIbHOr0 MPOLECcca MO JAUCHUILUINHE (MOIYJII0)
(mpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTIEUECHHUSI

9.1.1 | Ana pemieHus IMOCTABJICHHBIX 3a1a4 IMPU U3YYECHHH AUCHUIUIMHBI « TeIutoTeXHUKa»
U JOCTH)KEHUM TOCTAaBICHHOW LeNH, B pe3yJibTare KOTOPBIX OYyIyHIMi BBITYCKHUK
Oyner obnanars OOIIEeKYIbTYPHBIMU, oOmenpodeccuoHaTbHBIMH,
npo¢ecCHOHANTBHBIMU u podecCHOHATBHO-CIEIUATU3UPOBAHHBIMU
KOMIIETEHIIUSIMU B COOTBETCTBUU C BHUJOM HPOPECCHOHATBHON JeATENbHOCTH,
OTI'AOY BO "COVY" umeer crneayrolmuid HEOOXOIUMBIH KOMIUIEKT JIMIEH3MOHHOTO
MPOTPaMMHOT0 00€CTICUCHHUS.

9.1.2]1. IlporpammHoe oOecriedeHre Juisi pabOThl € DIIEKTPOHHBIMU JIOKYMEHTaMHU —
TEKCTOBBIN TIporieccop Microsoft Word.

9.1.3|2. KommnbproTepHas mporpamMma, HCHOJb3yeMas MJid CO3JaHus, PEIAKTUPOBAHUA U
MOKa3a Mpe3eHTAaIM Ha MPOeKTope Wiu OobioM dkpane — Microsoft PowerPoint.

9.1.4(3. IInarpopma xommanun Adobe Systems mns co3gaHus MyJIBTUMEIUHHBIX
npesenTtauii — Macromedia Flash.

9.2 IlepeyeHb HEOOXOIUMBIX MH(DOPMAIIMOHHEIX CITPABOYHBIX CUCTEM

9.2.1 | OCHOBHBIM HMCTOYHHUKOM HH(GOPMAIIMOHHOW CHPAaBOYHOW CHCTEMbI NPU H3yUEHUU
muctumuinHbel «Termnorexauka» sBhsercss Hayunas Oubnmoreka COY — omgHO U3
OCHOBHBIX TOJAPA3JCICHUN YHUBEPCUTETA, KOTOPOE OOECIeYnBaeT Ka4eCTBEHHOE
nH(OPMAIIIOHHOE COMPOBOKIECHNE Y4eOHOTO Mpoliecca.




9.2.2 | PegynpTataMy  YCHEIIHOTO OCBOEHHS JUCHMIUIMHBI, OTBEYAIOIIMX KOMIUIEKCOM
HEOOXOJUMBIX KOMIICTEHIIHHA, SBISETCS KadyecTBEHHOE (HOPMHUPOBAHUE KHIDKHOTO
¢doHIa U ANEKTPOHHBIX 00pazoBaTenbHBIX pecypcoB Hayunoit 6ubiamnorexkun CDY, a
TaKke  pa3BUTHE W  MOJACPHHU3AUSA  MPOrPaMMHO-ANIIAPAaTHOTO  KOMILIEKCa
ONeKTpOHHOW OMOIMOTEKH, KOTOpas oOOecrneyrMBaeT BO3MOXKHOCTh JOCTyNa K
oOy4eHHI0 U3 JI000W TOUYKM JocTyna HH(POPMAalMOHHO-TEIEKOMMYHHUKAMOHHON
cetu «MHTepHET» NI MOJIb30BaTeNIell BCEX KAaTeropuid, B TOM YMCJE U YYalllUXcs 10
nporpamme nmoarotoBku 21.05.04 «I'opHoe neno».

10 MarepuajibHO-TeXHUYeCKas 0a3a, Heo0XoauMas A
OCYILIEeCTBJICHHs 00pPa30BaTEIbHOI0 NPOLECCa M0 JMCHHUILIMHE (MOAYJII0)

Kadenpa pacnosaraet cleayrouen MaTepUaAIbHO-TEXHUYECKOU 0a3oi,
oOecreunBaroeil MpPOBEIEHUE BCEX BHJIOB JACSITEILHOCTH B MPOILECCE H3YyUCHUs
TUCHUIUTMHBL  «TerIOTeXHUKa», COOTBETCTBYET TpeOOBaHUSAM TOCYJIapCTBEHHOTO
0o0pa3oBarenpbHOr0 CTaHAApPTa IMOATOTOBKH CHEIHATHCTOB MO mporpamme 21.05.04
«l'opHoe aemno».

1. MynbTUMEUiHBIE CPENICTBA

JleK1IMOHHBIE U MPAKTUYECKHUE 3aHATHS:

— KoHcnekT nexuuii B 35ieKTpoHHOM Buje "TemnorexHuka';

—  Ipesenranuss  «TemnorexHuka»,  odopMieHHas  HPU  HCIOJIB30BAaHUH
KOMIThIOTEpHOM mporpamMmbl Microsoft PowerPoint.

2. Y4eOHO-HarIsIAHbIE TOCOOHS

JIeKkIMOHHbBIE 3aHATHS

— JIeMOHCTpAIMOHHBIE TIJIAKaThI.
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