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Cam. pabora 122,15 | 122,15 | 122,15 | 122,15
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 144 144 144 144

Mocksa 2023



1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Jucrmmuimaa «MaTepHaaoBeeHIe U TEXHOIOTHS KOHCTPYKIMOHHBIX MaTEPHAJIOBY SABIISETCS OIHOHN U3 0a30BBIX
JMCUMITIMH ISl HOJYYeHHUs 3HaHUH B IPOeCCHOHAIBHON 001aCTH e TEeNbHOCTH CIICHUAINCTa 10 PELICHUIO 3a/1a4
KOHCTPYHPOBAHHS, SKCIUTyaTal[id 1 PEMOHTA TOPHBIX MAIINH 1 000pyI0BaHus. J[jis yCIIETHOro peleHuss MHOTHX
IIPAKTHIECKUX BOIPOCOB, CBA3aHHBIX ¢ HAYYHO-TEXHUIECKAM ITPOTPECCOM, HEOOXOIMMBI CBEACHHS O COBPEMEHHBIX

3¢ PeKTUBHBIX cTIOCOOaX MPOM3BOACTBA U 0OPaOOTKI METANIIOB, HOBBIX KOHCTPYKIMOHHBIX MaTepHaax, UX CBOMCTBA U
PalLOHAIBLHBIX 00JIACTSIX IPUMEHEHUSL.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: |

2.1

TpeGoBaHust K NpeIBAPUTENbHON OAT0TOBKE 00y4al0LIerocs:

2.1.1

TeopeTnueckoii OCHOBOI JUCITUILINHEI ABJISIOTCS COOTBETCTBYIOIINE pa3aessl (GU3UKN U XUMHH, HHKCHEPHOI rpaduk,
MaTEMaTHKU

2.2

ﬂl/ICHI/IH.]'lI/IHLI (MO}ly.]'ll/l) N MPAKTUKMH, /1151 KOTOPLIX OCBOCHUE JAHHOM JUCUMIIJIMHBI (MO)ly.]'lﬂ) HeOﬁXO}IHMO Kak

npeamecTsyruee:

2.2.1

ComnpoTHBIeHHE MaTEPUATIOB

222

TeopeTquCKaﬂ 1 IpUKIIagHast MEXaHUKa

223

HpaRTI/IKa IO TMOJYYCHUIO HpOC])CCCI/IOHaHI:HBIX yMeHI/Iﬁ u onbITa HpO(I)CCCPIOHaJ'IBHOﬁ JACATCIbHOCTHU (B TOM YHUCJIC
MIPOU3BOACTBEHHO- TeXHOJ’lOFI/I‘{eCKaﬂ) (CTaHI/IOHapHaSI, BLIGS}IHEIS[)

224

OCHOBBI HaJISKHOCTH OypOBOro 000pyI0BaHUS

225

MoHTax H 3KCIITyaTanus 0ypoBoro o0opyJ0BaHUSL

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIUITJIMHBI

(MOIYJIST)

YK-1: Cnioco6eH ocymecTBIAATH NONCK, KPUTHYECKU aHAJIN3 U CMHTe3 HHGOopMalUK, TPUMEHATH CUCTEMHbIN MOAX0/ 1JIs1

peuieHus NOCTaBJICHHbIX 3a1a1

3HaTh:
VYposens | |- MeTOMKN TTOHCKA, cOOpa M 00paboTKH MH(OpPMAIHH;
YpoBeHb 2 |- aKTyalibHBIE POCCHICKHIE U 3apyOeKHbIe HCTOUHUKHA HHPOpMAIK B cepe mpodeccuoHaIbHON eI TeNTbHOCTH;
YpoBenp 3 | *
Ymers:
VYposenb | |- IPUMEHATH METOIUKH NIOUCKA, cOOpa 1 00paboTKK HH(OPMAIIHY;
YpoBeHb 2 | - OCYIIECTBIATh KPUTUUECKUIT aHATHU3 U CHHTE3 HH(POPMAINH, TOTYISHHON U3 Pa3HBIX HCTOYHHKOB;
YpoBenp 3 | *
Buagern:
VYposenb | |- MeTOmamMu ToHcKa, cOopa M 00pabOTKH, KpUTHUECKOTO aHAIHN3a M CHHTE3a HH(OpMAaInH;
VYpoBeHb 2 | - METOIMKOW CHCTEMHOTO TIO/IX0/1a ISl PEIIEHHSI IOCTABIICHHBIX 33/1a4
VYpoBenb 3 | *

OIIK-4: Cioco0eH npoBoAMTh U3MepPeHUs U HA0/I10/1eHH 1, 00padaThIBATh M NIPEACTABJATh IKCIIEPUMEHTAJIbHbIC JAHHbIE

3narth:
VYpoBenb | | MeTomUUECKIE MaTepUaIbl IO METPOJIOTUH, CTAHIAPTH3AIMH, CEPTH(HUKAIIMN U YIPABICHHUIO KAY€CTBOM
VYpoBeHb 2 | mepeyueHb CPEICTB U3MEPEHHI, UCTIBITAHUI U KOHTPOJIS Ka4eCTBA MaTEPHAJIOB, X BO3MOXKHOCTH
VYpoBeHb 3 | HOpMATHBHBIC JJOKYMEHTBI JJ1s1 KOHTPOJIS KAYECTBA MPOIYKIHU
YMmerTh:
YpoBenb | | aHaNM3UPOBATh, COCTABIATH M MPUMEHSITh TEXHUIECKYIO JTOKYMEHTAIIHIO,CBSI3aHHYIO ¢ IPodeccHoHaTbHOM
JIeSITeTIbHOCTBIO, B COOTBETCTBUH C JCHCTBYIONIMMH HOPMATHBHBIMHU TPABOBBIMU aKTaMH
YpoBeHb 2 | IPUMEHSAThL CPEICTBA U3MEPEHHMA, HCITBITAHNA U KOHTPOJIS Ka4eCTBa MaTEPUANIOB TS PEIICHHUS] KOHKPETHBIX 33134
PO ECCUOHANBHON JIEATEILHOCTH
YpoBeHb 3 | HOATOTOBUTH U OOPMHUTH TOKYMEHTHI JUTSI KOHTPOJISI KAYeCTBa MPOILYKIIUH IO PE3yJIbTaTaM U3MEPEHUH, NCTIBITAHUN
Baanern:
YpoBeHb | | HABBIKOM MPUMEHSTH TEXHHUECKYIO TOKyMEHTAIIUIO
YpoBeHb 3 | HaBbIKAMH

MIOATOTOBKU X O(OPMIICHHS
JIOKyMEHTOB JUIsS KOHTPOJLS
Ka4ecTBa MPOAYKIINU




B pe3yabTaTte ocBOeHUsI TMCHMIIMHBI (MOAYJIs1) 00y4YaloLIUiicst 10KeH

3.1

3HaTh:

3.1.1

COBPEMEHHBIE METO/IbI HCCIIE0BAHUS; IPOrPaMMHOE 00ECTICUCHHUE IS CO3aHNs M HCCIECIOBaHNS MOZieNeH
000py10BaHMs1; KPUTEPUH U CIIOCOOBI OLIEHKU JOCTOBEPHOCTH PE3YJIBTATOB UCCIIEIOBAHUN; conepkaHue U (HopMbl
IIpeJICTaBIICHHS PE3yIbTAaTOB HCCIIEA0BaHUH.

3.2

Ymern:

3.2.1

HCNOJb30BATh COBPEMEHHBIC TCOPETUICCKUE U IKCIEPUMEHTAJIbHBIE METOABI UCCIIEJOBAHUA; KPUTUYCCKU OLICHUBATDH
AOCTOBCPHOCTD PE3YyJIbTAaTOB HCCHGZ[OBBHHPII; TOTOBHUTH HAy4YHBIC HY6J'II/IK3.I.II/II/I " 3asBKU Ha I/I306peTeHI/IH.

33

Baangern:

3.3.1

OIIBITOM CaMOCTOSITENBHOTO PEIICHNS HAyYHbIX 33]a4; COBPEMEHHBIMH METOIAMH TEOPETUUECKUX U IKCIEPHUMEHTAIbHBIX
HCCIIeIOBaHN; HaBbIKaMH IUIAaHUPOBAHHS M 00pabOTKM pe3yIbTaTOB HAYYHOTO SKCIIEPUMEHTA; HABBIKAMH pa3pabOTKU
(GI3UIECKUX U MATEMaTHIECKUX MOJIEIICH; HaBBIKaMH ITOJITOTOBKH ¥ MIPE/ICTABICHHS B MNCHEMEHHON M YCTHOH (popmax
Pe3yabTaTOB UCCIEJOBAaHUMI.

4. CTPYKTYPA U COJEP)KAHUE JUCUOUILIAHBI (MO YJIS)

Kon HaumeHoBaHHe pa3/iesioB H TeM /BUJ Cemectp | Hacos | Komneren- | Jlureparypa | Hure | Ilpumeuyanue
3aHATHSA 3aHsaTHA/ / Kype M PaKT.
Paznen 1. BBenenue.
Kpucranimyeckoe cTpoeHne MeTaII0B
U Npolecc KPUCTATU3AUM
1.1 Beenenue. 3 1 YK-1 JI1.1J11.3 0
Kpucranmuieckoe cTpoeHHE METAIIOB U JI1.2J12.3
MPOLIECC KPUCTAJUIN3ALUN JI2.2 J12.1
/JTex/ 2.4
1.2 Mertaibl U UX CBOKCTBA. 3 1 YK-1 JI1.1JI1.3 0
JI1.2J12.3
Mp/ J2.2J12.1
J2.4
1.3 Kpucrannuueckoe cTpoeHUE METAILUIOB U 3 15,15 VK-1 JI1.1J11.3 0
nporecc kpucramnuzauuu /Cp/ JI1.2J12.3
J2.2J12.1
J2.4
Paznen 2. [lonsiTHe 0 MeTANLIMYECKUX
ciiaBax. CBoiicTBa cnj1aBoB
2.1 [ToHsATHE O METATUINYECKHX CIIJIaBaXx. 3 | VK-1 JI1.1J11.3 0
CaoiictBa crutaBoB /JIex/ J1.2J12.3
J2.2 J12.1
2.4
2.2 IlonsiTue o cruaBax. Heorpanuuennele, 3 1 YK-1 J1.1J11.3 0
OTrpaHUYEHHBIE PACTBOPUMOCTH. JI1.2J12.3
Huarpamma Fe-F3C /TIp/ J2.2 J12.1
2.4
2.3 IlonsTHE O METAINIMYECKUX CIIJIaBaX. 3 16 YK-1 JI1.1J11.3 0
CoiicTBa crutaBos /Cp/ JI1.2J12.3
J2.2 J12.1
2.4
Pasnen 3. KoncTpykuuoHnsble
MaTepUuaJIbl
3.1 Konctpykumontsie Matepuasl /JIex/ 3 1 YK-1 JI1.1 J11.3 0
JI1.2J12.3
J2.2J12.1
2.4
3.2 KoHcTpykiumonHsle MaTepyasibl. 3 1 VK-1 JI1.1JI1.3 0
YriepoaucTelie v JeTHpOBaHHBIC CTAIIH. JI1.2J12.3
HHCTpyMeHTaTBHBIE CTAI C OCOOBIMH JI2.2J12.1
¢uznueckumu cBoiictBamu. YyryHbI: 2.4
cephle, KOBKUE, BRICOKoNpovHEIe. /I1p/
33 Konctpykumonnsie Mmatepuasl /Cp/ 3 17 YK-1 JI1.1 J11.3 0
J1.2J12.3
J2.2J12.1
2.4
Pa3nen 4. Tepmuueckas 00padoTka
MeTaJJIOB




4.1 Tepmuueckast 06paboTka Meramos /JIex/ 3 1 YK-1 J1.1J11.3 0
J1.2J12.3
J2.2 J12.1
2.4
4.2 Tepmuyeckast 06paboTka METAIIOB 3 1 YK-1 JI1.1J11.3 0
(TOM). OcHoBbl 1 HazHaueHue TOM. JI1.2J12.3
XUMUKO-TepMHuYecKas 00paboTKa. J12.2 J12.1
IlemenTamus, a3oTupoBanue, J12.4
LuaHupoBaHue, MU y3us HaHECCHUS
noBepxHocteit. /T1p/
4.3 Tepmuyeckas oO6paboTka MetamioB /Cp/ 3 12 YK-1 JI1.1 J11.3 0
J1.2J12.3
2.2 J12.1
2.4
Pa3nen 5. OcHOBBI MeTAJLITYPrUH
YepHBIX MeTAJIJIOB
5.1 OCHOBBI METaJLITYypruy YepHbIX 3 0 VK-1 J1.1J11.3 0
MeTasioB /Jlex/ JI1.2J12.3
J2.2J12.1
J2.4
5.2 OCHOBBI METAJIITypruH YEPHBIX METAIUIOB. 3 1 VK-1 JI1.1J11.3 0
VYeTpoiicTBO TOMEHHBIX MTEYeH. JI1.2J12.3
YeTpoicTBO KOHBEPTEPOB MapTEHOBCKUX JI2.2J12.1
neveid. DIeKTporiaBuTebHbIe ieun. /T1p/ J12.4
5.3 OCHOBBI METAJUTYPTHUH YEPHBIX 3 16 VK-1 JIT.1J11.3 0
metamios /Cp/ J1.2J712.3
2.2 J12.1
J2.4
Pazpnen 6. IlopomkoBas MeTa/1yprus
6.1 [opomxoas metamnyprus /Cp/ 3 14 YK-1 J1.1J11.3 0
J1.2J12.3
2.2 J12.1
2.4
Paznen 7. Hemerajsimyeckue
MaTepuaJIbl
7.1 Hewmeranmuaeckue marepuanst /Cp/ 3 16 YVK-1 JIT.1J11.3 0
J11.2J12.3
J2.2 J12.1
J2.4
Pazgen 8. O0paborka MeTa110B
8.1 Mertons! 00pabotku Marepuaios /I1p/ 3 1 YK-1 J1.1J11.3 0
JI1.2J12.3
J2.2J12.1
J2.4
8.2 O6pabotka metamioB /Cp/ 3 16 VK-1 JI1.1J11.3 0
J1.2J12.3
2.2 J12.1
J2.4
8.3 /BKP/ 3 2,85 0

5. OHEHOYHBIE CPEJICTBA

5.1. KoHTpoJibHBIE BONPOCHI M 32 JaHUA

3K33MeHaHI/IOHHI)Ie BOIIPOCHI MO JUCITUTIIINHE ((MaTepI/IaHOBeI[eHI/Ie 1 TEXHOJIOTUA KOHCTPYKIMOHHBIX MaTE€pUaAIOB»

L. Meramel, uX cBoiicTBa. MeTrajMyeckas cBs3b

2. Krnaccudukarms MeTayuioB (4epHbBIe U IBETHBIE, TOATPYTIITHI)

3. ArperaTHble COCTOSIHUS U UX OCHOBHbIE CBOWCTBA

4. Tunsl kpucTammMyeckux pemeTok. OCHOBHBIE apaMeTpsl (IepHo, KOOPAUHAIMOHHOE YHCIIO, Kod(duuueHT
KOMITaKTHOCTH, KpUCTaIUIOrpadaeckie HalpaBlieHns1, Bekrop bropreca)

5. AHnzorponus.

6. JledeKTrl KpHCTATMYECKOW peleTKn (TOUeUHbIe, TOBEPXHOCTHBIE, THHEHHbIE, 00beMHBIE, TNTIOTHOCTD TUCIIOKAIIHIA)
7. CnnaBel. B3anMozeiicTBue KOMIIOHEHTOB B TBEPAOM COCTOSIHHHM (00pa3oBaHME cMecei, XUMUUECKUX COCIMHCHUMH,

TBEPABIX paCTBOpOB). YcnoBust BOSHUKHOBCHUS TBEPABIX paCTBOPOB 3aMCIICHUS 1 BHCAPCHUS.




8. Kpucramnusamus. CBo6oanas sHeprus. M3MeHeHue cBOOOIHON 3HEPTHUHU NMPH KPHCTAIUIN3ALUH U [IaBICHUN.

9. BrausiHue uncna 3apofslieil 1 CKOPOCTH pocTa KPUCTAIIIOB HA BEIMYKHY 3€pHA.

10. IMommopomsm. [Tommmopdusm xemnesa.

11. JlmarpaMMBbl COCTOSTHHS CIIABOB (C HEOTPAHMUCHHOH PACTBOPHMOCTEIO B TB. COCT. COCTOSTHHH, C 00pa30BaHHEM cMeceil,
C OrpaHUYEHHON PACTBOPUMOCTBIO € IBTEKTUKON M MEPUTEKTUKOM, C XUMUIECKUM COCMHEHUEM)

12. [TocTpoeHue KpUBBIX OXJIAXKIACHUS.

13. MexaHnyeckue CBOMCTBA MPH pacTsDKEHUHU. TBepAOCTh. Y napHas BSI3KOCTh. Y CTaJIOCTHAs POYHOCTD.

14. IMnactuueckas gedopmarus (HaKIel, TEKCTypa, peKpUCTALIH3aIs). M3MeHeHne MeXaHUIeCKHX CBOWCTB IPH HAKIEIIE.
Temneparypa pexpucTammusanuy. [IpyyrHa BOSHUKHOBEHUS HAKIIETa.

15. Huarpamma cocrosnus JKenezo-nieMeHTHT. Dasbl, CTPYKTYpBI.

16. “Kemnezo-yraepomucTeie CIIaBHI (TEXHHYECKOE KENe30, CTaNU, UyTyHBL.)

17. CrpyKTypa *ene30-yriIepoauCThIX CIJIAaBOB B PABHOBECHOM COCTOSHHU

18. YyryHsl (0enblie u cepbie). MapKkupoBKa, CBOMCTBa, CTPYKTYpa.

19. Tepmuaeckas 00paboTka (OCHOBHBIC ONPEAENICHUS: OTXKHT, HOPMaJTH3AIs, 3aKajKa, OTITyCK, KpUTHUECKasi CKOPOCTh

OXJIQXKICHHS, POKATUBAEMOCTbD, 3aKAIMBAEMOCTb, 3aKalka 0e3 MOIMMOpP(GHOro MPEeBPAIeHNsI, CTPYKTYPbI, IOITy4aeMble IPH
TEPMUYECKOH 00paboTKe).

20. Hasnauenue TeMneparypsl TepMIYECcKOil 00paOdOTKH JUTA YTIIEPOANUCTHIX CTANICH.

21. MapKupoBKH YTIEPOIUCTHIX U JISTHPOBAaHHBIX cTaniel. Pacmmdposka.

22. XuMuKo-TepMuueckast 00paboTka (a30THPOBaHKE, LIEMEHTALUS, HUTPOLIEMEHTALIHS)

23. Tepmuueckas oopadotka mocie XTO. Cranu, monsepraembie XTO

24. BpenHsble U none3Hble IpUMECH YINIEPOIUCTBIX CTATIEH.

25. Krnaccudukarus craneif mo CTpykType B paBHOBECHOM COCTOSIHHH, IO CTPYKTYype MOC/Ie HOpMaTu3auu (OXIaXICHNH Ha

CIIOKOHOM BO3IyX€), IT0 KaYEeCTBY

3amaHus A4S TEKYLIero KOHTPOIIs peAcTaBieHs! B [Ipunoxenun 1.

5.2. Tembl NUCHLMEHHBIX PadoT

He npenycmorpenst

5.3. OueHouHble cpeacTBa

Pabouas nporpamma aucuuminHel «MartepuanoBejeHHue U TeXHOIOTHs KOHCTPYKIIMOHHBIX MaTepPHaIoBy» 00ecIedeHa OLECHOUYHbBIMU
CpeACTBaMH ISl TPOBEAEHHS TEKYIIEro KOHTPOIS U MPOMEXKYTOYHON aTTeCTAlUH, BKIIOYAIOUIMMHI KOHTPOIbHbBIE BOIPOCHI IS
TIPOBE/ICHUS IIPOMEXKYTOUHOH aTTeCTalluy, KpUTEPUH OLCHUBAHUS yUeOHON IeSTeNbHOCTH 00yJaomuXcs 1Mo 0ayuIbHO-
PEHTHHTOBOW CHCTEME, IPIMEPHI 3aJaHNH [UIS IPAKTHIECKUX 3aHIATHH, OUIETHI I IPOBEICHNS IPOMEXKYTOIHON aTTECTAIlHH.
Bce ouenounsie cpeacTBa npeacrasieHsl B punoxkenun 1.

5.4. IlepeyeHb BHIOB OLIEHOYHBIX CPEICTB

OLeHOYHBIE Cpe/ICTBA Pa3pabOTaHBbl Ul BCEX BUOB yUeOHOW eITeIbHOCTH CTYJEHTA — JICKUNH, TPAKTHYECKUX 3aHITHH,
CaMOCTOSITENIFHON PaboThI U IIPOMEXKYTOUYHOH arTecTanny. OLEeHOYHbIE CPEICTBA IIPEACTABICHBI B BUIE!

- CPEACTB TEKyIIETO KOHTPOJIS: MIPOBEPKN OTYETOB MPAKTHUECKUX PadoT;

- CPEJIICTB UTOrOBOTO KOHTPOJIS: IPOMEXKYTOUHOI aTTecTaluu: 3a4etr B 1 cemecTpe.

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI (MO YJISA)

6.1. Pekomenayemasi 1uTepaTypa

6.1.1. OcHOBHas THTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, rog
JI1.1 | T'.IL. ®etucos, M.T". MarepuanoBeneHre ¥ TEXHOJIOTUS METAJIOB M.: Bricuas mkona, 2001
Kaprnman, B.M.
MarioHuH u ap.
JI1.2 | Kosnos O. C. MarepuanoBeneHue: yaeOHoe mocodre M.: Arap, 2000
JI1.3 | ®nepos A. B. MarepuanoBe/icHHe ¥ TEXHOJOTHS XYI0KECTBEHHON 00paboTKH M.: U3narensctBo B. llleBuyk,
METAJLIOB 2001

6.1.2. lonoHUTEAbHAS JUTEPATYPA

ABTOpBI, COCTaBUTENH 3arnaBue W3narenscTBO, rox
JI2.1 |AM. Anackun, I0.E. [ MarepuanoBeaeHue B MallIMHOCTPOEHUH M.: Opaiir, 2014
Cenos, A.K. Oneruna,
B.H. Kiiumos
JI2.2 | Anacxun A. M., 3yeB | MarepuaioBeneHue (MeTamio00paboTka) M.: Akanemus, 2008
B. M.
JI2.3 | Pxesckas C. B. MarepuanoBeeHue: yaeOHUK M.: MITYVY, 2003
JI2.4 |Tamumos D. P., MarepuanoBenenue Jis TPaHCIIOPTHOTO MAIIMHOCTPOSHUS Canxkr-IletepOypr: Jlans, 2013

Tapacenko JI. B.,
VuuukoBa M. B.,
AbmymmH A. JLL.




8. METOJAUYECKHE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUTITTUHBI (MO YJIS)

MeTtoanveckie yKazaHHs [0 U3YUSHHUIO AUCHUIUIMHBI «MaTepHraaoBeieHHe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepHaIoBy
npezacTaBieHsbl B [[puiioxkeHnn 2 v BKIIOYAIOT B ceOs:

1. Metonudeckue ykazaHHs JIJIsl 00yYarOIIUXCs 10 OpraHU3aIMy yIeOHO! JesITeIbHOCTH.

2. Metonudueckne yKa3zaHHs 10 OPTaHU3aIlUH CAMOCTOSITENILHON PabOThl 00yJatOIIHXCsl.

3. MeroauvecKre yKa3aHus [0 OPraHU3alUK MPOLEAYPhl OLICHUBAHUS 3HAHHM, YMCHUI, HABBIKOB M (WJIM) OIBITA
JESITENIFHOCTH, XapaKTePU3YIOIINX 3Tkl (HOPMUPOBAHHS KOMIICTCHIINI.




